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Crystal,  Bolometer,  and  1' herotistor  Mounts 
Harmonic  Clene  rators. 

Series,  Shunt  and  Hybrid  'ices. 

Slotted  Sections. 

Precisid}!  Variable  Attenuators. 

StiUidard  Gain  Horns. 
i/H  'inners. 

Other  components 
shoun  b  el  die. 


slotted  section,  shown  here,  actual  size 


ULTRA¬ 

VIOLET 


MICRO- 

WAVES  10,000  MC 


Tlicsc  miniature  F-Rand  and  G-Band  components  are  not  scaled 
down  versions  of  their  lower  frequency  counterparts. 

Rather,  they  are  instruments  of  individuality  and  precision  — 
products  of  advanced  microwave  engineering 
and  new  manufacturing  techniques. 
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Precision  Microwave  Equipment  High-Power  Modulators  Radar  Components  Electronic  Test  Equipment 


FIIQUmCY 


Vieir  of  the  city  of  San  Juan,  Puerto  Rico 


In  addition  to  its  social  and  business  use¬ 
fulness,  the  new  submarine  telephone  cable 
opened  recently  to  Puerto  Rico  benefits  the 
nation’s  defense  efforts  as  well. 

For  it  provides  a  dependable  communica¬ 
tions  link  for  military  and  civilian  use  between 
the  mainteTurantl  an  important  territory. 

This  new  cable  is  the  deepest  telephone 
cable  in  the  world,  at  one  point  dropping:  to 
a  depth  of  five  miles  below  the  ocean’s  surface. 
The  cable  project  was  undertaken  jointly  by 
the  Lon^  Lines  Department  of  American  Tele¬ 
phone  and  Telegraph  Company  and  the  Radio 


Corporation  of  Puerto  Rico,  a  subsidiary  of 
International  Telephone  &  Telegraph  Corp. 

The  Puerto  Rican  telephone  cable  joins 
many  others  laid  in  the  past  few  years— to 
Hawaii,  Alaska,  England  and  Europe— and 
provides  another  element  of  the  world-wide 
communications  network  we  are  helping  to 
develop  for  both  civilian  and  military  use. 


BELL  TELEPHONE  SYSTEM 
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Twelve-foot  diameter  dish  of  WSR-57  “Stormfinder”  radar.  System  operates  at  S  band,  has  250-miIe  range,  500  Kw  output 

Now  being  delivered  to  the  U.  S.  Weather  Bureau 
are  WSR-57  weather  detection  radars.  Each  unit 
covers  200,000  square  miles,  tracks  storms, 
identifies  rain,  snow  and  fog.  This  equipment 
is  designed  and  produced  by  Raytheon. 


t 


r 


i 


J  624  Eye  Street,  NW 
Washington  6,  D.  C. 
Phone:  EXeculive  3-3033 

Editor 

W.  J.  BAIRD 

Advisory  Editor 

ROLAND  C.  DAVIES 

Managing  Editor 

JUDITH  H.  SHREVE 

Associate  Editors 
CHARLES  DeVORE 
GEORGE  C.  RUEHL,  Jr. 

DR.  HAROLD  A.  ZAHL 
EDWARD  K.  KAPRELIAN 

Editorial  Assistants 

R.  A.  GALLAGHER 
S.  E.  HOOD 

Contributing  Editors 

T.  E.  GOOTK 

Phcfo  News 

FRANK  SMITH 

Army 

LT.  COL.  KENNETH  E.  SHIFLET.  SigC. 

Navy 

CAPTAIN  ROBERT  H.  WEEKS,  USN 

Air  Force 

COLONEL  LAWRENCE  C.  SHEETZ,  USAF 


Authors  are  entirely  responsible  for  opin¬ 
ions  expressed  in  articles  appearing  in 
AFCEA  publications,  and  these  opinions 
are  not  to  be  construed  as  official  or  re¬ 
flecting  the  views  of  the  Armed  Forces 
Communications  and  Electronics  Associa- 


SICNAL  is  published  monthly  by  the  Armed 
Forces  Communications  and  Electronics  Association 
at  1624  Eye  St.,  N.  W.,  Washington  6,  D.  C. 
Second  class  postage  paid  at  Washington,  D.  C., 
and  at  additional  mailing  offices. 

Subscription  rate  to  members  of  the  AFCEA:  1 
year  (12  issues),  $5.00.  To  non-members,  $7.00. 
to  foreign  post  offices,  $8.00.  Single  copies,  $1.00 
each.  All  rights  reserved.  Copyright  1960  by 
Armed  Forces  Communications  and  Electronics  As¬ 
sociation.  Reproduction  in  whole  or  in  part  pro¬ 
hibited  except  by  permission  of  the  publisher. 
Printed  In  U.S.A.  by  Monumental  Printing  Co.  at 
Baltimore,  Md.  The  publisher  assumes  no  respon¬ 
sibility  for  return  of  unsolicited  manuscripts  or 
art.  When  sending  change  of  address,  please  list 
the  old  and  the  new  address,  and  allow  3  weeks 
for  delivery  of  first  copy. 


SIB  HA  L 

Communications-Electronics-Photography 

Journal  of  the  Armed  Forces  Communications  and  Electronics  Association 


VOLUME  XIV 


MAY  1960 


NUMBER  9 


CONTENTS 

part  I — PROGRAM 

Fourteenth  Annual  AFCEA  Convention  Program  (Special  Section) 

Message  from  the  President  of  the  United  States 
AFCEA  President's  Greeting 
Convention  Speakers 
An  Editorial 

Service  Communicators  Send  Greetings  ...  ..  ... 

Convention  Program 

Panel  Presentations,  Moderators  and  Panel  Members 
Exhibit  Locations 
Convention  Committee 
Index  to  Exhibits 

PART  II— FEATURES 

Electronic  Development  in  Western  Europe 

Thomas  Meloy 

The  Changing  Shape  of  Electronics 

Hrigadier  General  U  .  W  alter  If  at ts,  f  ’SAH 

Is  Communications  Reliability  Possible? 

Colonel  L.  C.  Sheetz,  I  SAF 

Facsimile  Today  and  Tomorrow 

A.  G.  Cooley 

Electronic  Instrumentation  for  Frequency  and  Time 

//.  F.  Hastings 

Pioneer  V  .  .  - - -  - 

Signal  Staff  Report 

Historically  Speaking!  .  . 

Major  General  Earle  F.  Cook,  I  SA 

Sylvania  Electronic  Systems — Five  Years  of  Explosive  Growth  Within 
the  Defense  Systems  Industry 

Robert  E.  Lewis 

Management  Responsibilities  Toward  Reliability 

R.  J.  Nordlund 

New  SAC  Control  System  - 

Albert  E.  Cookson 

Armed  Forces  Day  .  .  .  -  -  - - - 

Hawaiian  Telephone  Company 

/.  Rallard  Atherton 

Industrial  Forces  in  Science,  Part  I 

Samuel  Lenher 

part  III— departments 

Signalgram 
Association  Affairs 

New  AFCEA  Members  -  .  . 

Sustaining  and  Group  Member  Directory  . 

Chapters  and  Chapter  Officers  Directory 
Chapter  News  . 

News  Items  and  New  Products 

Photoprogress 

Names  in  the  News 

Books  .  _ 

Personnel  and  Positions  Available 
Index  to  Advertisers 

WHY  NOT  JOIN  AFCEA — See  Application  form  on  page  92 


Stepping  boldly  across  new  thresholds 
DECO  pioneers  in: 

#  Hardened  antennas  and 
communications  systems 

#  Substrata  communications 

#  Inverted  ionosphere 
^  "Lithocom'" 

^  Space  communications 


Ihrough  this  open  door  to  pre\ioiisly  unexplored 
frontiers,  DECO  proudly  contributes  to  the  nation’s 
advancement  in  communications  technology  with 
these  recent  achie\ ements :  Comniunications  Moon 
Rcluii  fNAVY)  .  .  .  Tapered  Aperture  Horn  An¬ 
tenna  ^iaha)  (army  signal  corps)  .  .  .  VLF 

Radiation  Spsteni  (navy).  World's  Largest  Trans- 
tnittifiq  Facility  .  .  .  World’s  Largest  Radio  Tele¬ 
scope  (pi  KRTO  RICO)  (CORNI  I.L  1. - AIR  FORCK). 


from  the  core  of  the  earth  to  the 
surface  of  the  moon  and  beyond 


Foi‘  furtht*r  information  at»out  I)K(’()  ami  achieve¬ 

ments.  write  for  our  brochure:  nh'.CO,  Fort  PNans  Road. 
I.eesburK.  Va.  For  participation  in  advanced  projects,  quali¬ 
fied  enpint^ers  Jire  invited  to  write  tt>  DKCO  Dirt'Ctor  of 
Technical  Personnel. 


Washington,  D.  C 
Leesburg,  Virginia 
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WAS  H  I N  GTO  N 
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Mr.  Benjamin  H.  Oliver,  Jr. 
President 

Armed  Forces  Communications 
and  Electronics  Association 
1624  Eye  Street,  N.  W. 
Washington  6,  D.  C. 


It  is  a  pleasure  to  send  greetings  to  those  attending  the 
Fourteenth  Annual  Convention  of  the  Armed  Forces 
Communications  and  Electronics  Association. 

This  Association  has  done  much  to  advance  the  peaceful 
and  the  military  uses  of  communications  and  electronics 
resources.  The  theme  of  its  annual  convention,  "Com¬ 
munications  and  Electronics  --  The  Arm  of  Control, 

The  Voice  of  Command,  "  has  broad  meaning  for  all  who 
are  concerned  with  the  need  for  understanding  among 
ourselves  and  among  nations. 

1  am  delighted  to  add  my  best  wishes  for  a  fine  convention. 


DWIGHT  D.  EISENHOWER 
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I].  11.  Oliver,  Jr. 

National  President,  AFCEA 

Vice  President  Upstate 

New  York  Telephone  Company 


AFCEA  Presidents  Qreeting 


w  E  ARE  indeed  pi  c^ud  and  ha{)py  to  welcome  you  to  our  Fourteenth 
Annual  Convention  of  AFCFA.  Proud  that  what  we  do  is  a  ineasurahle 
contribution  to  the  nation  of  which  we  are  so  fortunate  to  be  citizens. 
Happy  that  so  many  comj)anies,  so  many  military  men,  and  so  man\ 
individuals  join  with  u-  here  in  Washington  during  these  three  days 
and  throughout  the  year  to  help  accomplish  the  objectives  of  this  Asso¬ 
ciation. 

Get  acquainted  with  each  other  and  with  the  many  wonderful  displays 
in  the  various  Fxhihit  Halls.  These  exhibits  afford  an  opportunity  to 
look  into  the  tomorrow  of  communications  with  some  degree  of  cer¬ 
tainty  of  what  it  will  he  like. 

(^)mmunications  and  Electronics  are  important  to  us  today  and  will 
he  increasingly  so  tomorrow.  We  have  tried  to  capture  some  of  their 
significance  in  our  Convention  theme: 

“Communications  and  Electronics — The  yXrm  of  Control,  The  Voice 
of  Command.” 


> 
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Convention  Speakers 


Admiral  Arleigh  Burke,  USN 
Chief  of  Naval  Operations 


KEYNOTE  LUNCHEON  SPEAKER 

Born  iai  Iroin  the  sea  in  Cloloiacio  in  1901,  Admiral  Arleigh  A.  Bmke  gradu¬ 
ated  from  the  Tnited  States  Naval  Academy  in  I92‘l  and  later  received  liis 
Master  of  Science  degree  in  engineering  from  the  University  of  Michigan.  Pos¬ 
sessing  a  pleasing  peisonalitv,  enthusiastic  spirit  and  prodigious  eneigy,  .\dmiial 
Burke  has  shown  executive  al)ility  and  outstanding  leadership  which  have  made 
him  a  career  oflicer  under  whom  naval  men  consider  it  a  |)ri\ilege  to  ser\e. 

Duiing  World  War  II,  he  recei\ed  orders  to  the  South  Pacific  where  he  suc- 
cessiNely  commanded  Destroyer  Divisions  and  41,  then  Destroyer  Stpiadrons 
12  and  2‘k  All  America  knows  of  his  battle  successes  and  to  this  day  respects 
highlv  his  title  of  “‘11 -knot  Burke.”  .Admiral  Burke’s  outstanding  na\al  service 
earned  for  him  the  position  of  Chief  of  Naval  Operations  in  19.'>1.  Listed  among 
his  numeiotis  cond)at  awards  and  decorations  during  37  years  of  naval  service  are 
the  Distinguished  Service  .Medal,  the  Navy  Cross,  the  Legion  ol  .Merit  and  the 
Purple  Heart. 


★  ★  ★  ★ 


BANQUET  SPEAKER 

spa(c  does  not  peiinit  the  listing  of  the  wealth  of  experience  or  the  accom|>lish- 
meiits  of  our  distinguished  bantjuet  speaker,  Leo  Cdietne,  Lxecutive  Director  of 
the  Reseaich  Institute  of  .America  since  1939. 

bom  in  New  Voik  City  in  1912,  Mr.  Cherne  giaduated  from  New  ^’olk  Uni- 
veisitv  and  later  from  (.eorgetown  University  School  of  Foreign  Service  where  he 
subsecpiently  served  on  the  faculty.  He  was  admitted  to  the  New  ^’ork  State  Bar 
in  19.‘H,  and  in  |une  I9.al  he  was  awarded  an  honorarv  degree  of  Doctor  of  Law 
fiom  Parson:  College.  He  is  a  regular  lecturer  at  the  United  States  Military 
.\cademv,  the  Industrial  College  of  the  .Armed  Forces  and  the  New  School  of 
Social  Reseat ch.  He  speaks  with  a  depth  of  knowledge  and  conviction  seldom 
etpialet!  and  his  ))ublic  a|)pearances  on  the  most  provocative  issues  affecting  our 
national  welfaie  are  a  matter  of  record.  He  has  served  on  the  Board  of  Directors 
of  the  Intel  national  Rescue  Committee  since  19.'>3  and  is  Director  of  the  .American 
\ibitiation  .Association  and  Director  and  A’ice  President  of  Freedom  House.  .Mr. 
(  heiue  has  published  many  books  and  articles  and  is  a  recognized  sculptor. 


r 


Leo  Cherne,  Executive  Director, 
Research  Institute  of  America 


★  ★  ★  ★ 


Maj.  Gen.  George  I.  Back,  USA  (Ret) 
Assistant  to  the  President, 
International  Resistance  Co. 


INDUSTRIAL  LUNCHEON  SPEAKER 

.An  honorary  life  member  of  .AFCK.A,  .Major  General  Cieorge  1.  Back  has  been 
active  in  the  communications  field  since  World  W^ar  1.  Since  retiring  as  Chief 
Signal  Officer  of  the  Uniteil  States  .Armv  in  19.5"),  he  has  been  with  the  Interna¬ 
tional  Resistance  Companv  a'^  Assistant  to  the  President  anti  was  named  a  Diiector 
in  Januarv.  Seldom  does  one  fiml  a  man  who  has  distinguished  himself  both  as 
an  outstamling  militaiv  leader  and  as  a  civilian  executive.  (General  Back  has 
given  a  lifetime  of  unselfish  devotion  to  the  advancement  of  communications 
anil  his  accomplishments  read  like  a  “Who’s  Who.”  His  many  contributions  to 
the  impitnement  of  United  States  .Armv  Signal  Corps  communications  led  to  his 
selection  as  the  fiist  Signal  Corps  Officer  on  active  diitv  to  leceive  the  Felltiw 
.\ward  from  the  Institute  of  Radio  Engineers. 

(.eneral  Back  is  a  graduate  of  the  .Morningside  College  in  Sioux  Citv,  Iowa,  the 
( ommunications  engineeiing  school  at  Vale  Univeisitv.  the  United  States  .\nnv 
Signal  (  oip*i  schools  and  the  Cxnnmand  and  fieneial  Stall  Sc  fiool  at  foil  l.eavcn- 
wot  f  h. 
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K<litorial 


Communications  and  Electronics 
The  Arm  of  Control — The  Voice  of  Command 


THK  grKSTlON  of  man's  insatiable 
drive  to  travel  at  su})ersonic 
speeds,  circle  the  uni\erse  and  <*oni- 
inunicate  at  the  speed  of  litiht  will  be 
much  in  evidence  at  the  Armed  Forces 
(Communications  and  FJectronics  As¬ 
sociation’s  11th  Annual  Convention  at 
the  Sheraton-Park  Hotel  in  Washing¬ 
ton.  I).  (]..  May  21,  25  and  2().  Some 
of  the  answers  to  this  question  will  be 
found  during  the  four  morning  panel 
sessions — others  will  be  revealed  in 
the  160  equipment  exhibits  portraying 
the  ultimate  in  technological  develop¬ 
ments  in  the  commufiications  and  elec  ¬ 
tronics  field. 

The  whole  scheme  of  things  at 
this  year’s  show  is  built  around  the 
Convention  theme.  “(Conimunications 
and  Flectronics — The  Arm  of  (Con¬ 
trol,  The  Voice  of  Command.”  A 
phrase  perhaps  but  one  with  present 
and  future,  industry  and  military  con¬ 
notations.  AFCFA  aims  high  and  its 
individual  members  concentrate  on 
future  progress,  for  it  is  their  convic¬ 
tion  that  past  })erformances  do  not 
warrant  a  confident  outlook.  So  in¬ 
fectious  is  the  idea  of  progress  that 
government  and  industry’s  engineers, 
scientists,  researchers,  educators  and 
management,  to  name  a  few.  stand 
readv  at  the  door  step  of  Defense 
to  demonstrate  and  explain  tomor- 
row  s  achievements — be  it  instrumen¬ 
tation  to  record  the  heart  beat  of 
a  t)en(piin  or  the  problems  inherent  in 
putting  a  man  in  s[)ace. 

I'he  most  inqxntant  factor  in  the 
world  today  which  will  determine 
the  success  or  failure  of  our  future 
progress  and  shape  and  mold  our 
courses  of  action  is  the  strength  or 
weakness  of  our  economic  system. 
W  ith  the  coming  of  the  space  age 
superimposed  upon  a  voung  but  vig¬ 
orous  thermonuclear  era.  a  whole  new 


W.  J.  HAIHO 

General  Manager  and  Editor 


dimension  has  been  added  to  <nir 
economic  structure.  Never  before  in 
history  has  an  understanding  of  this 
factor  bv  the  American  people  meant 
so  much.  I'his  is  the  foundation  on 
which  we  must  build  in  an  ever  ex¬ 
panding  way  if  we  are  to  have  a 
strong  national  posture.  One  has  only 
to  reflect  upon  the  speed  and  devastat¬ 
ing  consecjuences  of  modern  warfare 
to  realize  that  the  nation  cannot  af¬ 
ford  to  be  in  a  position  of  com})lacen- 
cv  on  the  issue  of  })reparedness.  Even 
with  a  nuclear  stalemate,  the  delicate 
balance  betwen  })eace  and  instantane¬ 
ous  war  can  be  likened  to  a  man 
swaying  precariously  on  a  needle 
point  atop  the  Empire  State  Building, 
f.ven  up  there,  there  is  a  chance  for 
making  })rogress  by  keeping  j)roper 
balance.  This  we  must  do. 

Ofie  of  the  great  paradoxes  of  this 
modcMfi  era  is  that  the  I  nited  States 
with  its  most  advanced  industrial  s\s- 
tem  and  know-how’  has  btH*n  at  the 
same  time  a  natiofi  which  found  itself 
least  prepared  to  mobilize  its  re¬ 
sources  w  hen  confronted  with  national 
emergencies  in  the  ])ast.  Probabb 
some  goofi  reasons  could  be  advaru'ed 
for  America  s  traditional  unprepared¬ 
ness  in  time  of  conflict  but  today  they 
would  be  difllcult  to  acce[)t  ami 
hard  to  comprehend. 

Historically,  our  nation  has  been 
preoccupied  with  the  advantage  of 
a  cushioTi  of  time  and  a  cushion  of 
space  to  the  exclusion  of  modern  reali¬ 
ties.  W  e  had  time  to  awaken  a  com¬ 
placent  America — time  which  allowed 
us  to  mobilize  our  abundant  natural 
resources — time  to  gear  our  industrial 
might  for  the  ])roduction  of  goods 
and  services  in  support  of  our  na¬ 
tional  recjuirements.  Simply,  mv 
point  is  that  no  longer  is  it  sufficient 
to  plan  merely  for  the  conversion  of 


our  great  industrial  com|)lex  to  the 
production  of  hard  goods  alone.  We 
must  learn  to  balance  the  heavy  re- 
(piirements  for  a  strong  hnlitary  })re- 
paredness  posture  against  the  needs 
of  a  viable  ex|)anding  economy.  I  he 
hard  and  soft  goods  and  services 
which  comprise  our  gross  national 
product  must  be  in  harmony  if  we 
are  to  avoid  the  pitfalls  of  an  econom¬ 
ic  depression. 

The  position  (»f  w’orld  leadership 
was  thrust  upon  us  over  a  decade  ago. 
We  must  use  it  wisely  if  we  are  to 
maintain  it  in  this  rushing,  swift  j)ace 
of  progress,  ff  we  adhere  to  the 
principle  and  thinking  that  this  United 
States  stands  out  as  the  protector  of  a 
way  of  life  which  is  under  constant 
surveillance  by  other  nations  of  the 
world,  we  should  be  morally  worthy 
of  imitation  in  our  actions  and  ])lan- 
ning  for  national  and  economic  se¬ 
curity. 

I  here  is  no  better  assembly  in 
w  hich  to  learn  first  hand  the  problems 
irdierent  in  future  technology,  scien¬ 
tific  or  production  enjiineering  in  the 
communications  or  electronics  indus¬ 
tries  or  the  (‘hallenging  ])redictions 
of  things  to  come  than  at  th^*  1  1th 
AFCEA  Convention  and  Exhibition. 
AFCEA  is  gathering  to  ])reserve  and 
foster  the  spirit  of  fellowshi]):  to 
|)romote  efficiency  and  further  the 
general  growth  and  development  in 
the  communications  and  electronics 
field;  and  to  encourage  measures  to 
strengthen  the  national  defense. 

As  a  final  word  let  me  remind  vou 
of  the  w’ords  spoken  by  fVricles  2300 
years  ago.  ‘*Fix  your  eves  upon  the 
greatness  of  your  country,  as  vou 
have  it  before  you  day  bv  day.  and 
whtm  you  fet'l  Ikm’  great,  remember 
that  her  greatness  was  won  bv  men 
with  courage  and  honor  in  ac'tion.” 
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service  communicators  send  greetings 


In  this  tia  oI  j><)\vcihil  new  weapons  of  treinciulonsly  increased  ranges,  eoin- 
iniinications  and  electronics  assume  a  more  critical  importance  in  command 
control  than  e\er  helore.  In  today’s  Armv,  the  American  soldier  is  a  high 
order  of  fighting  man  and  s|)c*ciali.sl — tops  in  skill,  science  and  ability.  I  he  same 
high  order  of  communications  and  electronics  systems  is  needed  for  the  con¬ 
trolled  dispetsal  and  rapid  mo\ement  of  military  forces  of  which  he  is  a  part. 

I  his  year’s  theme  is  ap|)ic)priatelv  keved  to  this  compelling  issue — ‘‘('.oinmnni- 
cations  and  F.lectumics — I  he  .\rm  of  (Control,  I  he  Voice  of  Clommand.” 

Responsixe  command  control  to  the  .\rmy  implies  continnons  adxancement  in 
the  fields  of  stategic  and  tactical  commnnications,  combat  surveillance  and 
tat  get  aceplisition,  electronic  warfare,  avionics  for  .Army  aircraft  and  the  broaden¬ 
ing  demands  ol  space  and  satellite  electronics  and  communications. 

Out  countiN’s  })rime  asset  for  success  in  these  endeavrtrs  is  the  joitit  militarv- 
indiistry  partneiship,  as  represented  by  .XICll.V,  and  the  combined  resonices. 
e\|)eiien(e  and  technological  skills  which  this  team  possesses. 


Maf.  Cen.  R.  T.  Nelson 
Chief  Signal  Officer,  USA 


★  ★  ★  ★ 


RAdm.  Frank  Virden,  USN 

Assistant  Chief  of  Naval  Operations 
( Communications) / Director,  Naval 
Communications 


I  he  l‘.K)()  .Al  C’FA  ('.oinention  theme,  “Vommmiications  atul  Klee  1 1 emit  s — 1  he 
.\tm  ol  (iontrol,  the  \’oice  ol  Vommand,”  is  an  excellent  slogan.  Itnt  it  is  lai  more 
than  a  slogan.  It  serves  to  keep  out  attention  and  ellotts  lociissed  on  the  objec¬ 
tive  that  militaiy  (ommimications  and  clectmnics  be  integral  with  the  militarv 
body,  its  movements,  opeiations,  weapons  and  all  the  othet  functions  which 
make  it  a  |)owerfnl,  eflicient  fighting  mechanism. 

A  “black  box”  designed  just  as  a  “black  box” — i.e.,  to  perfoim  some  limited 
electronic  function — is  out  of  stvle.  W'e  cannot  meet  modern  i eepdrements  with 
an  assemblage  of  black  boxes  tied  togethei  to  meet  an  assemblage  of  recpiire- 
ments.  Svstem  design  has  replaced  black  box  design;  the  commnnications- 
electronics  input  of  the  svstem  design  must  be  fed  in  at  the  earliest  stages  of 
|>lanning.  Othetvvise  the  “.\rm  of  Control”  will  be  slow  and  weak,  and  the  "X'oice 
ol  (Command”  will  not  be  loud  and  clear. 

Since  its  organi/ation  in  191(),  .XICF.A  has  hel])ed  greatly  in  building  under¬ 
standing  between  the  military  and  industry.  I  hiough  S'cx  vi,  .Magazine,  monthlv 
meetings  and  annual  conventions,  a  many-faceted  relationship  is  established. 
In  this  relaxed  and  friendly  professional  environment  a  full  exchange  of  mean¬ 
ingful  ideas  can  be  achieved. 


★  ★  ★  ★ 


.Xuother  vear  of  splendid  j)rogress  has  biougfit  us  to  the  1  Itli  .Annual  Con- 
veuiion  of  XF(d'.X.  Ibis  vear  the  (lonv tut i»)n  theme  focuses  attention  on  the 
vital  twin  objectives  which  are  ])aiamount  in  om  work  in  the  Air  Force — com¬ 
mand  and  control  of  the  fighting  loKes.  I  he  piesent  and  future  arrav  of 
aeiosj)a(e  weapon  sv stems,  both  manned  and  unmanned,  call  for  uiijnecedented 
achievements  in  communications  and  electionics.  Fo  the  extent  that  the  j)ast 
mav  |)oint  to  the  luture,  I  am  confident  that  these  achievements  will  be  forth¬ 
coming.  1  he  joint  efforts  of  the  militarv  and  industiial  segments  of  our  na¬ 
tional  defense  will  vield  what  is  needed,  as  ihev  always  have. 

Imagination,  initiative  and  free  enteiprise,  coupled  with  the  stimulus  ol 
gov emment-industrv  organizations  like  AICIFA,  provide  the  cieative  climate 
most  favorable  to  our  binarv  scicuices  of  (ommunications  and  electronics.  The 
military^  establishment  and  indusirv  alike  now  tnust  exploit  this  favorable  en¬ 
vironment  to  the  fullest,  to  assmc’  elleciive  command  and  contiol  ol  the  fighting 
loicc's  ill  ihc‘  aetospace  age. 
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Maf.  Gen.  Harold  W.  Grant,  USAP 
Director,  Communications-Electronics 
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AFCEA  NATIONAL  CONVENTION  PROGRAM 


•  83  Exhibitors 

•  160  Exhibit  Units 

•  4  Panel  Discussions 


•  Trip  to  Naval  Research  Laboratory 

•  6  Important  Social  Events 

•  Special  Program  for  Ladies 


PROGRAM  OF  EVENTS 


Tuesday,  May  24th 

9:30  AM — Panel  Discussion  —  Communi- 
to  cations  and  Electronics  for 

1 1 :30  AM  Putting  a  Man  into  Space 
Moderator:  Herbert  Rosen, 
National  Aeronautics  and 
Space  Administration 
(To  be  introduced  by  John  R. 
O'Brien,  Hoffman  Electronics, 
Washington  AFCEA  representa- 
tire.) 

Sherafon  Hal! 

12  Noon — Opening  ceremonies — Moon 
Relay  Demonstration 
Hofei  Foyer 

12:30  PM — Keynote  Luncheon 

Speaker:  Admiral  Arleigh 
Burke,  USN,  Chief  of  Naval 
Opera  tons 

Sheraton  Hall 

2:30  PM — Regionol  Vice  Presidents'  ond 
Chapter  Presidents'  Meeting 
Caribar  Room 

4:00  PM — Council  and  Directors' 
Meeting 

Caribar  Room 

6:30  PM — Reception 

Florentine  Room 

7:30  PM — Buffet  Supper 
Sheraton  Hall 

Exhibits:  11:30  AM  — 7:25  PM 


Tuesday,  May  24th 

Activities  for  the  ladles  will  begin  on  Tues¬ 
day  morning  at  9:30  AM  in  the  Madison 
Room  with  a  "get  acguainted  coffee  hour" 
and  review  of  events  to  come.  On  Tuesday 
afternoon,  a  bus  will  leave  from  the  Hotel 
at  2:00  for  one  of  the  embassies  where  tea 
will  be  served.  The  Reception  will  be  held 
at  6:30  PM  in  the  Florentine  Room  and 
the  Buffet  Supper  will  be  at  7:30  PM  in 
Sheraton  Hall. 

Wednesday,  May  25th 

The  ladies  will  meet  in  the  Madison  Room 
for  coffee  at  9:30  AM.  A  bus  will  leave  at 


Wednesday,  May  25th 

9:30  AM — Panel  Discussion — 
to  Space  Communications 
1 1 :00  AM  Moderator:  Dr.  J.  R.  Pierce, 
Bell  Telephone  Laboratories, 
Inc. 

(To  be  introduced  by  Millard  C. 
Richmond.  Western  Electric, 
Washington  AFCEA  representa¬ 
tive.) 

Sheraton  Hall 

1 1 :00  AM— 'Panel  Discussion — Scientific 
to  Applicotions  of  Photography 
12:00  AM  Moderator:  RAdm.  Robert  S. 
Quackenbush,  USN  (Ret.) 

(To  be  introduced  by  RAdm. 
Dwight  M.  Agnew,  USN  (Ret.), 
Washington  Associates,  Washing¬ 
ton  AFCEA  representative.) 
Sheraton  Hall 

12:15  PM — Buses  leave  for  Tour  of  Naval 
Research  Laboratory 

6:30  PM— Reception 

Florentine  Room 

7:30  PM  'Banquet 

Speaker:  Leo  Cherne,  Execu¬ 
tive  Director,  Research  Insti¬ 
tute  of  America 

Sheraton  Hall 

Exhibits:  11:30  AM  — 7:25  PM 


FOR  THE  LADIES 


Mrs.  Dorothy  Christopher 
Chairman,  Ladies  Activities 


Thursday,  May  26th 

9:30  AM— Panel  Discussion — 
to  Industry  Reports 
1 1 :30  AM  Moderator:  Richard  Shetler, 
General  Electric  Company 

(To  be  introduced  by  Thomas  B. 
Jacocks,  General  Electric,  Wash¬ 
ington  AFCEA  representative.) 
Sheraton  Hall 


9:00  AM— Special  Exhibit  by  Armed  Serv- 
to  ices  honoring  100  years  of 
4:30  PM  U.  S.  Army  Signal  Corps  Com¬ 
munications 
Sheraton  Hall 


12:30  PM— Industrial  Luncheon 

Speaker:  MaforGenera I  George 
I.  Back,  USA  (Ret.),  Assistant 
to  the  President,  Internation¬ 
al  Resistance  Compony 
Sheraton  Hall 


Exhibits:  11:30  AM  — 4:30  PM 


10:00  AM  for  a  tour  of  the  Perr^agon,  fol- 
P- wed  by  luncheon  at  a  private  dining  room 
In  the  Pentagon.  After  the  luncheon,  there 
will  be  an  Informal  talk  by  Lieutenant  Colo¬ 
nel  Allerdice,  Women's  Army  Corps.  The 
Reception  will  be  he'd  at  6:30  PM  In  the 
Florentine  Room  and  the  Banquet  at  7:30 
PM  will  be  held  in  Sheraton  Hall. 

Thursday,  May  26th 

The  ladles  will  gather  In  the  Madison  Room 
at  9:30  for  a  coffee  hour.  There  will  be  a 
luncheon  and  fashion  show  In  a  nearby  hotel 
for  those  who  may  wish  to  attend.  The  rest 
of  the  day  will  be  free. 


FOR  LISTING  OF  EXHIBITS  SEE  PACE  14 
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HKRBF.RI  ROSEN 
Dcpiitv  Dircdor  of  InforiiKitioii, 
N;iiion;il  Afronautics  and  Space 
Administration 


P 

a 


Tuesday,  May  24th 

9 :30-ll  :30^— Communications  and  Electronics  for  Putting  a  Man 
into  Space^  National  Aeronautics  and  Space  Administration 

INTRODUCED  BY  MR.  JOHN  R.  O’BRIEN,  HOU  .MAN  El  K  I  RONICS 
PANEL  MEMBERS: 

Leonard  jaffee,  NASA;  Dr.  Robert  Coates,  NASA;  Robert  Briskman,  NASA;  Dr.  Nicholas  Rcnretti, 
Jet  Propulsion  Labs. 

Herbert  Rosen  is  highly  respected  for  his  depth  of  knowledge  in  the  field  of  public  relations. 
His  pleasing  personality,  coupled  with  his  executive  ability  and  inborn  trait  to  speak  and  write 
with  conviction,  has  earned  for  him  a  reputation  as  a  man  of  action.  Following  is  a  brief  sketch  of 
his  background  which  eminently  qualifies  him  for  his  present  position  as  Deputy  Director  of 
Information,  National  Aeronautics  and  Space  Administration:  Graduate  Engineer  (BS)  George 
Washington  University;  Washington  Editor,  Hayden  Publications;  Chief  of  Technical  Information, 
ACF  Electronics,  a  division  of  ACF  Industries,  Inc.;  Member  of  AFCEA,  Institute  of  Radio  Engineers, 
Aviation  Writers  AsscKiation,  National  Press  Club  and  American  Institute  of  Ph>-sics. 


DR.  JAMES  R.  PIERCE 
Director  of  Rcsearc h-Commiinira- 
tions  Principles,  Bell  Telephone 
Laboratories,  Inc. 


ROlU  R  1  S.  QUACKENBUSH, 
USN  (RET.) 

F'njiineei  inn  Dii  ..  Polaroid  Corp. 


RICHARD  SHETLER 
General  .Manager,  Defense  Systems 
Dept.,  Cieneral  Electric  Co. 


n 

e 


Wednesday,  May  25th 

9:30-11:00 — Space  Communications,  Hell  Telephone  Laboratories, 
Inc, 

INTRODUCED  BY  .MR.  MILLARD  C.  RICHMOND,  WESIFRN  ELECTRIC 
PANEL  MEMBERS: 

Dr.  James  R.  Pierce,  Bell  Labs;  W.  J.  Jakes,  Bell  Labs;  L.  C.  1  diotson.  Bell  Labs. 

As  Director  of  Research-Communications  Principles  at  Bell  Telephone  Laboratories,  Dr.  James  R. 
Pierce  has  been  concerned,  in  general,  with  the  technical  problems  of  s|)ace  communications  and.  in 
particular,  w'ith  research  work  in  radio,  electronics,  acoustics  and  vision,  mathematics  and 
group  behavior.  Prior  to  his  present  appointment.  Dr.  Pierce  ser\ed  as  Director  of  Research- 
Electrical  Communications  and  Director  of  Electronics  Research.  He  received  his  PhD  in  I9S2  from 
the  California  Institute  of  Technology  and  joined  Bell  Labs  that  same  year.  A  writer  of  scientific 
books  and  popular  scientific  articles,  I)r.  Pierce  is  the  recipient  of  the  Fta  Kappa  Nu  (outstanding 
young  electrical  engineer)  award  and  has  received  various  other  awards. 


d 

e 

r 


a 
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Wednesday,  May  2Sth 

11:00-12:00 — Scientific  Applications  of  Photography 

INTRODUCED  BY  RADM.  DWIGHT  M.  AGNEW,  USN  (RET.),  WASHINGTON  ASSOCIATES 
PANEL  MEMBERS: 

H.  Schocne,  General  Precision  Labs.;  S.  Sherr,  General  Precision  Labs.;  H.  Meier,  Aero  Service 
Corp.;  H.  Butler,  USASRDL;  C.  Coleman,  Naval  Photographic  Interpretation  Center;  C.  Bates, 
Office  of  the  Deputy  Chief  of  Naval  Operations  (Development) 

Rear  Admiral  Robert  S.  Quacketibush,  USN  (Ret.),  who  is  w’ith  the  Engineering  Division  of 
Polaroid  Corporation,  has  had  many  years  of  experience  in  the  photographic  field.  Admiral 
Quackenbush  was  the  first  United  States  military  officer  to  attend  the  British  Photographic  Inter¬ 
pretation  School  and  he  established  and  taught  at  the  United  States  Naval  Photographic  Interpreta¬ 
tion  School.  A  graduate  of  the  United  States  Naval  Academy.  .Admiral  Quackenbush  served  as 
Director  of  Photography  at  the  Navy  Department  and  was  the  Navy  member  of  the  Photographic 
and  Survey  Section  of  the  Joint  Chiefs  of  Staff. 


r 

s 


Thursday,  May  26th 

9:30-11:30 — Industry  Reports,  General  Electric  Co, 

I.NTRODUCED  BY  MR.  1  FIOMAS  B.  JACOCKS,  GENERAI  FI  FC  I  RIC  CO. 

PANEL  .ME.MBERS: 

Lloyd  Harriott,  GE;  Dr.  VV'illiam  Glenn,  GE;  Albert  Wild,  CiF'.;  Ridiaid  .Shctler,  GE. 

As  General  Manager  of  General  Electric  Company’s  Defense  Systems  Department,  Richard  L. 
Shetler  has  over-all  responsibility  for  management  of  prime  and  support  systems  programs  assigned 
to  GE  by  the  Armed  Services.  In  his  sixteen  years  with  GF.,  Mr.  Shetler  has  held  the  following 
positions:  Manager,  Special  Radar  Projects;  Department  Engineer;  Unit  Supervisor  for  Ground 
Radar  Engineering  and  Major  System  Project  Engineer.  He  received  a  bachelor  of  science  degree  in 
electrical  engineering  in  1943  from  Ohio  University  and  in  19.')9  was  awarded  a  certificate  of  merit 
for  Science  from  Ohio  University. 
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1960  AFCEA  CONVEATIOX  COMMITTEE 


Cl<»n\<‘ntion  (>li airmail 

\V.  J.  Hainl 

National  Hoaihniai ters 

Vice  (Chairman 

F.  T.  Ostenberg 

National  Hcad(|iiartcrs 

Assistant  Chairmen 

Walter  R.  Rrown 
\  arian  Associates 

William  Hulse 

W  e^tinghonse  Eh*ctric  Corp. 

Exhibits 

W  illiam  C.  Copp 

William  (.'opp  ^  A'-ociates 

Panels  Coniinittec 

John  O'Hrien 

Hodman  Kleclronics  Corp 
Millard  Richmond 

Western  Klcctric  (j)..  Inc. 
l)ui<:ht  M.  Afinew 
Washinjiton  Ass^ociati'S 
d  homas  jacocks 
(icmral  Fdectric  ('o. 

Tours  &'  Transportation 

Ralph  I.  Cole 

Melpar,  Inc, 

Reception  &  Hospitality 

Murrey  Royar 

National  Comp)any 
\.  W^  Christopher 

S\l\ania  Electric  Products,  Inc. 

Publicity  &  Public  Relations 

SIGNAL  Editorial  Staff 
National  Headquarters 

Hiiffi't  &  Receptinii 

J(dm  (iilhartc 

Admiral  Corixnafion 

V 

Ladies  Activities 

Dorothy  ChristopluT 

Treasurer 

W’.  Earl  Trantham 

Hughes  Aircraft  Co. 
f  rank  Martins 

National  Headquarters 

Tickets-Social  Events 

Frank  Martins 

National  Headquarters 

Jo«('ph  K,  Redman 

Western  Tnion  d*dc(iraith  Co, 

Advisory 

Krarn'i''  II.  Engel 

Radio  ('orporation  of  America 

Group 

Percy  (i.  Black 

Ceneral  Teh'phone  Service  Corp. 

David  R.  Hull 

Raytheon  Co. 

SIGNAL  MAY.  I960 

13 

14th  ANNUAL  AFCEA  CONVENTION  EXHIBITS 


160  Exhibit  Units 


Index 

ia 

Exhibits 

[(Si  in  Hstinf:  indicates  Signal  Corps  equipment] 

EXHIBIT  MANAGEMENT 

WILLIAM  C.  COPP  &  ASSOCIATES 
12  West  45th  St.,  New  York  36,  N.  Y.  •  Murray  Hill  2-6606 


Adler  Electronics,  Inc.,  Communica¬ 
tion  Systems  Div,  Booth  #110 

1  Le  Fevre  Lane,  New  Rochelle,  N.  Y. 
•  Emanuel  Strunin^  Ben  Adler^  Shel¬ 
don  I\  eu  berger,  Alfred  StrogofJ,  Alicyn 
Carty 

Alden  Electronic  &  Impulse  Record¬ 
ing  Efiuipment  Co.  Inc.  Main  Lobby 

Westboro,  Mass. 

Weather-map  service  for  AFCEA  visi¬ 
tors. 

All  Products  Co. 

L.  Garden,  Southeast  of  B  Wing,  Out¬ 
side  East  Corridor. 
See;  IJ.  S.  Navy  Exhibit 

Alpha  Corp.  Booths  #  61,  62,  63,  64 

Richardson.  Texas 

See;  Collins  Radio  Co. 

America.!  Telephone  &  Telegraph  Co. 
Booths  #31,  32,  33,  44,  45,  46 

See;  Bell  Telephone  System  &  Western 
Electric  Co, 

Ampex  Corp.,  Ampex  Professional 
Products  Co.  Booth  #117 

943  Charter  St.,  Redwood  City,  Calif. 
•  J .  Joslou',  G.  Suddeth,  T r-Merson,  D. 
Crestvell,  J.  W  oolley,  J.  Miller 
Ampex  television  tape  system  including 
VIDEO  Tape  Recorder  and  associated 
ecpiipment. 


Andrew  Corp.  Booth  #125 

P.  0.  Box  807,  Chicago  42,  III. 

•  Laurence  Krahe 

BIFILAR  Helical  Antenna  for  track¬ 
ing  short  and  medium  range  targets, 
("opper  Heliax — Flexible  Air  Dielec¬ 
tric  Cable.  HUBLOC  antennas — large 
parabolic  antennas  featuring  high  sur¬ 
face  accuracy,  simple  to  install. 

Antenna  Systems,  liic.  Booth  #130 

349  Lincoln  St.,  Hingham,  Mass. 

•  Charles  W'.  Creaser,  Jr.,  W\  W  .  Van- 
derW  oik,  Jr.,  Albert  K.  Fouler 
Antennas  and  comi)onents  used  in  ra¬ 
dar,  Communications  and  tracking  sys¬ 
tems. 

Assembly  Products,  Inc.  Booth  #128 

7.5  ilson  Mills  Road,  Chesterland, 
Ohio 

•  IJoyd  Rou  e 

Meter-relays,  panel  meters,  “versatroP’ 
special  puri)Ose  controllers,  “simply- 
trol”  indicating  &  controlling  pyro- 
meter>.  \  ITS  meter-relays,  CRMR  meter 
relays.  (All  are  used  by  Signal  Corjis.) 

Automatic  Electric  Sales  Corp.,  sul>- 
sidiary  of  General  Telephone  & 
Electronics  Corp.  Booth  #42 

400  W  olf  Road.  Northlake.  Ill. 

•  E.  E.  McCorkle,  J.  W' .  Avers,  J.  /^ 
Costello,  H.  B.  Bittner,  E.  D.  Rolf 

(S)  Type  14  and  (S)  Type  45  Rotary 


Stepping  Switches;  (S)  Class  B  and 
(S)  Class  C  Telephone-Type  Relays; 
(S)  PTW  Polar  Relay;  New  class  W 
Wire-Spring  Relay  for  switching  51 
circuits  simultaneously. 


AE's  Type  44,  Rotary  Stepping  Switch 


Automatic  Telephone  &  Electric  Co., 
Ltd.  Booths  #59,  60 

Strowger  House,  8  Arundel  St..  London, 
W\  C.  2,  England 

•  //.  R.  A.  W'ood,  r.  //.  Carsbury, 
R.  C.  Atherton 

Transportable  multiplexing  ecpiipment. 
Telegraph  tape  reading  auto-numl)er- 
ing  sending  e(|uipment,  TAA.  Syn¬ 
chronous  regenerative  repeater.  Crystal 
chronometer. 
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Bell  Telephone  System,  American 
Telephone  &  Telegraph  Co. 

Booths  #31,  32,  33 
195  Broadway,  New  York  7,  N.  Y. 

•  if \  Ford 

l'|)-to*date  telephone  communications 
including:  the  Call  director,  switch- 
hoards,  speakerphone,  telephone  an¬ 
swering  and  recording,  Dataphone. 
Automatic  call  distributing  systems  and 
I)rivate  line  networks. 

Beiidix  Aviation  Corp.,  Scintilla  Div. 

Booths  #28,  29 

See:  Scintilla  Division 

Benrlix  Aviation  Corp.,  Bendix  Pacific 
Div.  Booth  #30 

11600  Sherman  Way,  N.  Hollywood, 
Calif. 

•  H.  Bailey,  J.  Harkness,  H.  W  likin' 
son^  N.  Garretty,  J.  Siltanan,  J.  Fami- 
letti,  D.  If  assail,  L.  Swartz 

Digital  data  handling  equipment,  fore¬ 
ground  communications,  high  resolution 
helicopter  radar  systems,  terrain  avoid¬ 
ance  systems,  inertialess  array  3-D  ra¬ 
dar.  air  traffic  control  radar,  ECCM  de¬ 
vices,  Ground/Air  Communications,  air¬ 
borne  radio  navigation,  twilight  scatter 
communications  &  detection,  air/ground 
data  links,  integrated  aircraft  radio 
controls,  space  communications,  space 
vehicle  tracking,  automatic  checkout 
systems,  training  devices,  field  support. 

Bendix  Aviation  Corp.,  Bendix  Radio 
Div,  Booths  #73,  74 

E.  Joi)pa  Read  (Towson),  Baltimore 
4,  Md. 

•  //  .  II .  Brice,  A.  A.  Fiedler,  E.  King, 
T.  Jones,  T.  Schillo,  C.  Burton,  H. 
n  oodson,  J.  Jarrett,  J.  Pearce,  M. 
If  hit ney 

Inertialess  array  3-D  Radar,  Air  De¬ 
fense  Radar,  Air  Traffic  Control  Radar, 
ECCM  Devices,  Ground /Air  Communi¬ 
cations,  Airborne  Radio  Navigation, 
Twilight  Scatter  Communications  &  De¬ 
tection.  Air/Ground  Data  Links,  Inte¬ 
grated  Aircraft  Radio  Controls,  Space 
Communications,  Space  Vehicle  Track¬ 
ing,  Automatic  Checkout  Systems, 
Training  Devices,  F'ield  Support. 

Burndy  Corp.,  Omatoii  Div.  Front 
Rondo 

Richards  Ave.,  Norwalk,  Conn. 

•  Alan  E.  Aune,  Lew  Gage,  Leroy 
Gray,  Dave  Car  with  en 

HYFEN  line  of  connectors:  EDGE-ON, 
Rack  and  Panel,  Coax,  Modular,  Mini¬ 
ature  Rectangular,  general  purpose, 
plug-in  base.  Printed  Circuit.  UNIR¬ 
ING,  MODULOK,  CRABLOK,  IN- 
SULUG,  STAPIN  connectors — all  with 
crimp-type  contacts.  Associated  instal¬ 
lation  tooling.  (All  for  Signal  Corps.) 

(XiS  Laboratories,  Inc. 

Booths  #111,  112 
See:  Trak  Electronics  Co. 

Capitoh  Radio  Engineering  Institute 

Booth  #  1 

3224  16th  St.,  N.W.,  Washington  10, 
D.  C. 

•  Karl  O.  Bathke,  Kenneth  A.  Gould, 
Henry  Metz,  L.  M.  Upchurch,  Jr.,  E. 
FI.  Rietzke 

Reorganized  and  expanded  Extension 


Programs,  covering  latest  developments 
in  electronic  engineering  technology, 
communications,  aeronautical  and  nav¬ 
igational.  television,  automation  and 
industrial  electronics,  management, 
mathematics.  Atomics  course  in  nuclear 
technology. 

(^hassis-Trak,  Inc.  Booth  #132 

525  S.  Webster  Ave.,  Indianapolis  19, 
Ind. 

•  Lawrence  M.  Vaughn,  Gene  Rosen, 
Jack  l.ockhart,  Cora  Rosen 
Cbassis-Trak  drawer  slides. 

(Chicago  Aerial  Industries,  Inc. 

Booth  #113 

1980  Hawthorne  Ave.,  Melrose  Park, 
Ill. 

•  R.  G.  Farrell,  A.  R.  Fichter,  D. 
CTMeara,  R.  Schram,  />.  U  illiams 

(Si  KA-30  aerial  reconnaissance  cam¬ 
eras.  SOLO  missile  guidance  system. 
(S)  Reconnaissance  simulators  and 
testing  equipment. 

Collins  Radio  Co. 

Booths  #  61,  62,  63  64 
1900  N.  Akard,  Dallas  21,  Tex. 

•  C.  P.  Glade,  R.  P.  Dutton,  L.  A. 
Edmonds,  H.  C.  Briggs,  T.  A.  Campo- 
basso 

St>ecializing  in  radio  communication 
and  navigation  for  ground,  airborne  and 
space  applications.  Facilities  for  de¬ 
sign,  manufacture,  installation  and 
management  of  complete  systems. 

Texas  Div.,  Dallas,  Tex. 

Odar  Rapids  Div.,  Cedar  Rapids,  la. 
Alpha  Corp.,  Subsidiary,  Dallas,  Tex. 
Western  Div.,  Burbank,  Calif. 

Booths  #  126,  127 

•  R.  Ericson,  Ben  Jf'arner 
Kineplex.®  High-Speed  data  transmis¬ 
sion  equipment. 

The  Conference  Book  Service 

Booth  #115 

3209  Columbia  Pike,  Arlington  4,  Va. 

•  Jack  Cameron,  L.  E.  Johnson,  Mrs. 
Hoeber,  Mrs.  Johnson,  Mrs.  Spreier 
Books  and  magazines  of  special  inter¬ 
est  to  Association  members  from  the 
lists  of  important  publishers. 

Consolidated  Diesel  Electric  Corp., 
Power  Equipment  Div.  Booth  #118 
880  Canal  St.,  Stamford,  Conn. 

•  Frank  Cesario,  Jerry  Friedman, 
John  Kazan,  Howard  Elakman 
Uninterrupted  power  supply  which,  in 
the  event  of  normal  power  failure, 
provides  continuing  power  with  no 
interruption  whatsoever  and  provides 
full  voltage  restoration  in  1.5  milli¬ 
seconds. 

Cook  Electric  Co.  Booths  #35,  36 
2700  Southport  Ave.,  Chicago  14,  Ill. 

•  Gerald  Cannon,  tf .  D.  Meyers,  S. 
Himmelstein,  Carl  ff  enzinger 

One  booth  will  show'  a  continuous  run 
fdm  re:  Cook  Electric  Co.  in  Com¬ 
munications.  Other  booth  will  display 
the  latest  in  tape  reader  equipment 
manufactured  by  Data-Stor  Division. 

Dage  Television  Div.,  Thompson  Ramo 
Wooldridge  Inc. 

Booths  #75,  76,  77,  78 
See:  Thompson  Ramo  Wooldridge  Inc. 


Dala-Stor  Di>.,  Cook  Electric  (io. 

Booths  #3.5,  36 
Sop:  Ciiok  Electric  Co. 

Developmental  EngiiH^Ck'ing  Corp. 

Booth  #149 

1000  Connecticut  Ave..  N.W.,  Wash¬ 
ington  6,  D.  C. 

•  U\  S.  Alberts,  L.  E.  Rawls,  R.  W. 
Moss,  R.  L.  Hensell,  B.  G.  Hagaman, 
R.  E.  Ankers 

Communication  Moon  Relay  system; 
(S)  Tapered  aperture  horn’  antenna 
(TAHAl:  (S)  Baiun  transformer; 
Navy  VLl"  antenna.  Cutler,  Maine. 
Pioneers  in  the  field  of  subterrestrial 
communications  and  the  development 
of  hardened  antenna  system. 


Navy-DECO's  CMR 


Dictaphone  Corp.  Booths  #5,  6 

730  Third  Ave.,  New'  York  17.  N.  Y. 

•  W' .  B.  Sturtevant,  A.  R.  Wilson,  T. 
Y.  W  ait e,  J.  G.  Lethbridge,  L.  A.  Engel 
New  Horizons  in  Sound:  (S)  DICTA- 
TAPE  5-channel.  16  hrs.  recording. 
(S)  DICTACORD  1  hr.  continuous  re¬ 
cording.  (S)  DIRS,  rechargeable  bat¬ 
tery-operated  dictating/interview  ma¬ 
chine.  AIMO,  production  expediter. 
TIMEMASTER.  dictating  machines. 
DICTET,  2^^-lb.  magnetic  tape  voice 
camera. 

Dynamics  Corp.  of  America 

Booths  #66,  67,  68,  69.  70 
25  W  est  43rd  St.,  New  York  36,  N.  Y. 

•  C.  L.  Allen,  R.  F.  Kelly,  Z.  P.  Gid- 
dens 

Ionospheric  scatter  and  single  side 
band  equipment:  floated  gyros;  induc¬ 
tion  resolvers:  transistorized  computing 
amplifier  modules;  radar  tracking  sys¬ 
tems;  antenna  pedestal  systems;  analog 
computers;  stable  jilatforms;  trans¬ 
formers;  quartz  crystal  filters;  oscil¬ 
lators. 

Sop:  Radio  Engineering  Laboratories 
Inc.,  Reeves-HofTman  Div.,  and 
Reeves  Instrument  Corp. 

Eldico  Electronics,  Div.  Radio  Engi¬ 
neering  Laboratories,  Inc. 

Booths  #66,  67,  68 
.See;  Radio  Engineering  Laboratories, 
Inc. 

Electronic  Communications,  Inc. 

Booths  #100,  101 

1501-72nd  St.  N.,  St.  Petersburg  10, 
Fla. 
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•  If  illiam  //.  Herr  man 
Navigation,  (S)  Communications,  (S) 
Radar  and  other  Electronic  and  Elec¬ 
tromechanical  E(|uipment  and  Systems. 


of  defense  electronics  equipment — from 
the  smallest  components  to  the  Free 
\\  orld’s  largest  radar  system. 


•  /*hillips  B.  Franklin^  Perry  Katal- 
insky ^  Ken  Prnll,  Ken  Carlson,  Dirk 
Saraydar 

Voice  (Communications  or  Data  Link 
Ecpiipment. 

L.  M.  Ericsson  Telephone  Co.,  Inc. 

Booths  #96,  97 

See:  North  Electric  (Company 

Federal  Electric  Corp.,  ITl'  Service. 
Associate  of  IT'F  Corp. 

Booths  #  82,  83,  84,  85,  86,  87 

621-71  Industrial  Ave..  Raramus.  N.  .1. 

•  1).  Storck 

Serves  the  electronic  and  communica¬ 
tion  industries  with  over-all  project 
management  including  siting,  install¬ 
ing.  tuning  and  testing,  operating,  main¬ 
taining.  eciuipment  and  system  evalua¬ 
tion.  training,  technical  puhlications 
and  spare  parts  j>rovisioning. 


Hoffman 


Hughes  Aircraft  Co. 

Booths  #146,  147,  148 

Florence  Ave.  at  Teale  St..  Culver 
(City.  (Calif. 

•  R.  G.  \ani.  If .  //.  Gray,  J.  J.  Vogel- 
zang,  //.  L.  Dodson,  J.  D.  Hartley 
Diod  es.  Rectifiers.  Transistors,  Pack¬ 
aged  Assemblies,  Crystal  Filters,  Stor¬ 
age  Tubes.  Traveling  Wave  Tubes, 
Memo-Scope  Oscilloscope.  Multitracer, 
.Scope  (Cart.  Parametric  Amplifier. 
Microwave  (Components.  HC-105  Power 
Amplifier.  H(C-110HF  Receiver  Front- 
end,  IlC-120  Vocoder.  Nuclear  Prod¬ 
ucts. 


Football  Field  Size  BMEWS  Radar  Antenna 


(General  Electric  (Co.,  Receiving  Tiihe 
Dept.  Booth  #13 

(Owensboro.  Ky. 

•  //  .  Clarke,  L.  Bowles,  Dickerson, 
R.  Kennedy,  If  .  Greenwood,  D.  (TCon- 
nor 

TlMM’s,  ultra-tolerant  micromodules; 
broad  lines  of  ceramic  tubes:  Hi-Fi 
tubes,  as  well  as  5-star  military  and  in¬ 
dustrial  tubes,  and  service-designed 
tubes  for  TV  and  radio.  Also  shown — 
new  developments  in  tube  de>ign. 

(General  Preeision,  Inc. 

Booths  #139,  140 

.See;  (»PL  Division 


FVderal  Systems  Div.,  International 
Business  Machines  Corp. 

Booths  #132,  13.3,  134 

See:  International  Biisin«*ss  Machines 
(Corp. 

CPI.  Di\.,  (General  Precision,  Inc. 

Booths  #1.39,  140,  141 

63  Bedford  Road.  Pleasantville.  N.  Y. 
•  Arthur  F.  Brundage,  Erwin  Bern¬ 
stein.  Robert  Conkwright,  James  L. 
Lampson.  Arthur  J.  Smith 
(Si  .Semiautomatic  data  processing 
and  display  system  for  air  traffic  man¬ 
agement.  (S)  High  resolution  tele¬ 
vision  system.  iS)  Transistorized 
terminal  communications  systems. 


rrr  F<Kleral  Div.  Intc^rnational  Tele¬ 
phone  and  Telegraph  (Corp. 

Booths  #82,  83.  84,  85,  86,  87 

100  Kingsland  Rd.,  Clifton.  \.  .1. 

•  Allen  Isaacs 

(Complete  facilities  for  the  design,  de¬ 
velopment  and  manufacture  of  complex 
airborne  and  ground  electronic  systems 
in  the  fields  of  navigation,  communica¬ 
tions.  identification,  counter-measures, 
guided  missiles  and  spejual  devices. 


(General  Telephone  and  Electronics 
(Corp.  Booths  #37,  38,  .39,  40,  41,  42 
See:  Automatic  Electric  Sales  (Coiq**^ 
Lenkiirt  Electric  (Co.,  .Sylvania 
Electronic  Svstems  Div. 


Gat<‘s  Radio  Co.  Booth  #116 

123  Hampshire  .St.,  (Juincy,  111. 

•  Robert  Kuhl,  If  allace  If  arren,  Don 
Udey,  It  al ton  Ayer,  Abe  Jacobowitz 
250-watt,  2-channel  HF  voice  transmit¬ 
ter.  .Single  sideband  transceiver — 100 
watts.  AM  modulation  monitor.  “Level 
Devil”  leveling  amplifier.  “Studioette” 
speech  input  console. 


(iranite  State  Machine  (Co.,  liie. 

Booth  #129 

121  Joliette  .St..  CMancbester,  N.  H. 

•  Joseph  A.  Cassidy,  George  Tack, 
James  A,  Banker,  Edward  J.  Marchut 
Antennas.  Antenna  Control  .Systems. 
Antenna  Tuning  Systems.  Multicou¬ 
plers.  Radar  Target  Simulators. 


ITT  I.4ihoratories,  lnt(‘rnational  Tele¬ 
phone  and  Tedegraph  (Corp. 

Booths  #82,  83,  8L  85,  86,  87 

500  Washington  Ave..  Nutley.  \.  .1. 

•  E.  J .  Felesina,  J.  Fitzpatrick 
(Hohal  and  space  communications  and 
space  diagnostics. 


(i<*neral  Dvnamies  Corp. 

Booths  #88,  89,  90,  91,  92 
See:  .Stromherg-Carlson  Div. 


Instruments  for  Industry.  Inc. 

Booth  #52 

101  New'  .South  Rd..  Hicksville,  L.  L, 
N.  Y. 

•  John  M cKenna,  Elston  //.  Swanson, 
Eugene  B.  Novikoff,  Robert  C.  Lock- 
wood,  Thomas  L.  Miller 
Research — fjroduction  of  countermeas¬ 
ures  and  communications  systems.  I'HF- 
VHF  transmitters,  receivers  and  ampli¬ 
fier  svstems.  LHF-VHF  hardware. 


Geiu*ral  Electric  (Co.,  Defense  Systems 
Dept.  Booths  #14,  15,  22,  23 

300  .South  Ceddes  St.,  .Syracuse,  N.  Y. 
•  B.  A.  Mangum.  F.  If  .  Kirby,  T.  R. 
Gunnette,  A.  T.  Koch 
Defense  .Systems  (Caj)ahilities  (System 
Oriented  Technical  Talent  and  Sys¬ 
tems  Management  I  for  the  fulfillment 
of  advanced  systems  recjuirements  of 
the  Department  of  Defense  and  other 
governmental  agencies  is  shown  in  a 
unique  exhibit  by  the  Defense  Systems 
Department. 


Th  c  (iray  Manufacturing  Co.,  Gt»v- 
crnmcntal  &  Industrial  Sales  Div. 

Booth  #65 

16  Arbor  St..  Hartford  1.  Conn. 

•  J.  T.  Kane,  Sandjord  Pottinger, 
Richard  Otto,  D.  T.  Bernard,  Byron 
Burke 

<S|  Frecpjency  Meter  (AN/LRM-79). 
(.Si  Portable  field  Telephone  Switch- 
hoard  ( .SR-22  I .  (S)  Telephone  Ter¬ 

minal  (TCfCC-ll).  Electro-Mechanical 
Actuator — controls  pitch,  yaw  and  roll 
of  L.  S.  Navy  torpedos.  Western 
Lnion  Carrier  Networks.  Military  Dic¬ 
tation  .Systems. 

llarris-Intcrtype  Corp.  Booth  #116 
See:  Gates  Radio  (Co. 

lIolTman  Eh*ctronics  Corp.,  Military 
Products  Div.  Booth  #47,  48 

34 <0  .South  Grand  Ave.,  Los  Angeles  7, 


(ieneral  Electric  (Co.,  Ilcuivy  Military 
Electronics  Di'pt.  Booth  #24 

Bldg.  #3.  Rm.  19,  Court  St.  Plant, 
Syracuse,  N.  Y. 

•  L.  //.  Naum,  R.  J.  Brown,  C.  E. 
Beard,  F.  R.  Prentice^  G.  D.  Prestwich 
Featuring  a  broad  capability  and  com¬ 
petence  in  the  design  and  manufacture 


Another  Countermeasure  System  by  I  FI 
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International  Kiisin€*»«i!t  Machines  Corp., 
Federal  Svstenis  Div, 

Booths  #136,  137,  138 

326  Montgomery  Ave.,  Ko(kville,  Md. 

•  C.  F.  Baldiiin^  R.  Gold,  D.  E. 
Knight,  M.  C.  Perkins,  E.  F.  tf  alsh 

FJectronic  air,  sea,  ground-based'  in¬ 
formation  handling  systems — data  ac- 
((uisition  and  display,  communications, 
data  processing.  Systems  management, 
systems  development,  research,  engi¬ 
neering.  production,  installation  and 
field  support. 

International  Kh*etrie  dorp..  Associate 
of  ITT  dorp. 

Booths  #82.  83,  81,  83,  86,  87 

•  Mart  Jaffee 

Serves  the  electronic  and  communica¬ 
tion  industry  with  over-all  system  man¬ 
agement  cai>ahility  of  high-speed  com¬ 
pletely  integrated  control  systems  in¬ 
cluding  system  analysis,  system  engi¬ 
neering  and  programming. 

Int<‘rnational  IVh'phone  &  Telegraph 
dorp.  Booths  #82,  83,  84,  85,  86,  87 

67  Broad  St.,  New  York  4,  N.  \ . 

•  Divisions  and  Associates:  Federal 
Electric  Corp.,  ITT  Federal  Div,,  ITT 
Tahs,  International  Electric  Corf).^  Kel¬ 
logg  Sn  itch  hoard  and  Supply  Co. 

doinplete  air  and  ground  communica¬ 
tion  networks  and  other  air  navigation 
systems  covering  the  entire  field  of 
night  with  global  capabilities,  including 
research.  development,  engineering, 
manufacturing  and  field  service. 

Jerrohl  Eleetronies  dorp.,  (iovern- 
ni<mt  &  Indiistriiil  Div. 

B(M>ths  #17,  18 

15th  &  T.eliigh  Streets.  Philadelphia  32, 
Pa. 

•  Jerry  Hastings,  Robert  Vendeland, 
Irving  If  olf,  Joseph  Roseherry,  Harry 
Jackson 

Demonstfaticm  of  Jerrold's  one-wire, 
closed-circuit  T\  distribution  system 
featuring  wide-hand  modulating-demod- 
ulating  eciuipment.  remote  operation 
tone  contnd  facilities,  and  the  flexibil¬ 
ity  through  accessibility  of  .1-Jacks. 

M.  Jones  Eleclroiiies  do.,  Inc., 

Suhsidiarv  (»f  Bendix  Aviation  dorp. 

Booths  #28,  29 
See:  Scintilla  Division 

kcdlogg  Switchboard  iiiirl  Supply  (!!o., 
Di  V.  of  International  Telephone  and 
Telegraph  (iorp. 

Booths  #82,  83,  84,  83,  86,  87 

•  If  .  J.  Caprata 

Belays,  impulse  counters.*  crossbar 
switches  and  other  components  for  in¬ 
dustry.  Engineering,  manufacturing  and 
installation  facilities  for  any  type  indus¬ 
trial  system  retpjiring  switching  tech- 
ni(pie  and  experience. 

I).  S.  Ktmnedv  &  (]o..  Antenna  Div, 

Booth  #102 


155  King  St..  Cohasset.  Mass. 

•  R.  J.  Grenzeback,  J.  If.  Cotney,  /. 
R.  Hart 

Antennas.  antenna  i)roducts,  (S) 
Transportable  Tracker. 


"Duplexer"  Wavequide  Component 


Kintronic  Div.  Booth  #113 

See:  dhicago  Aerial  Industries,  Inc. 

Kleinschinidt  Laboratories,  Inc.,  Div. 
of  Sniith-dorona  Marchant,  Inc. 

Booths  #.33,  .31 

Lake-Co(»k  Bd..  Deerfield,  Ill. 

•  R.  R.  l  ehe,  U  .  M.  Hanley,  S.  11.  Rils, 
Jr.,  J.  E.  Heins,  J.  1).  Murdock 

(S)  MGC-18  set-ruggedized  teleprinter 
system  for  mobile  apftlication.  Model 
102  Teleconsole  —  Automatic  Send-Be- 
ceive  Teletypewriter.  Data  —  Message 
Distribution  Console.  (S)  l'GC-4  Page 
Printer — .Send-Beceive  page  teleprinter. 
Fieldata  components. 

The  James  Knights  do.  B(M>th  #131 
101  East  Church  St..  Sandwich.  111. 

•  Glenn  M.  Munro,  John  F.  Silver 
Precision  (piartz  crystals  in  conven¬ 
tional  and  “Glasline”  holders.  Preci¬ 
sion  ovens  and  crystal  using  assemblies, 
including  crystal  filters  and  comi)lete 
miniature  transistorized  crystal  con¬ 
trolled  oscillators.  Erecpiency  stand¬ 
ards. 

Lansdale  Tube  do. 

Bo<»ths  #23,  26,  27 

See:  Philco  dorp. 

I.enkiirt  Electric  ('o.  Booths  #.37,  .38 
1105  County  Bd..  San  Carlos,  Calif. 

•  E.  J.  Edwards,  Paul  E.  Meier,  M.  .V. 
“Dor”  Rota,  L.  Ryser,  F.  C.  Hill 
(S)  TA-126/GT  Telephone  Bepeater. 
(Si  TA-255/TT  Hybrid  Network.  (S) 
AN/TCC-6  Converter-Bepeater,  (SI 
AN/TCC-24  Telephone  Terminal. 
Transistorized  Tactical  24-channel  Car¬ 
rier  System.  AN/ECC-l?  Multiplexer 
Set.  600  channel  Transistorized  Carrier 
Svstem.  4587A  fransistorized  Carrier 
Bepeater.  901 13A  AGAMP. 

Litton  Industries,  Inc. 

Booths  #120,  121,  122 

336  North  Eoothill  Bd.,  Beverlv  Hills. 
Calif. 

•  PhiT  Quinn 

See:  W  estrex  (>orp. 

Malison  Laboratories,  Inc.  Booth  #143 

375  Fairfield  Ave.,  Stamford.  Conn. 

•  II  .  II  ood,  J.  Shapiro,  J.  Guttman 
(Crystal  frecjuency  synthesizers;  highly 
stable  oscillators  and  reference  freipien- 
cv  generators,  kilocycles  to  kilomega- 


cycles;  ultraprecisr  crystal  ovens;  high 
power  pulse  modulators;  high  voltage 
'Supplies;  microwave  communications 
systems;  high  le\el  I  HE  transmitters; 
cU‘«tom  pulse  transformers. 

Adolf  Melh  ‘r  (]o..  Sapphire  Products 
Div,  Booth  #1.34 

387  Charles  St..  P.  O.  Box  702,  Provi¬ 
dence  1,  B.  I. 

•  Henry  Hamburger,  Max  E.  Meller 
Sapphire  Windows,  Domes.  Lenses,  " 
Bods,  Tubes,  Spacers.  Windows  for 
Infrared  and  Ultraviolet  '  Analysers, 
Detectors  and  Electronic  Systems.  Vari¬ 
ous  Optical  Ai)plications  and  Special 
Becpiirements  to  Customers’  specifica¬ 
tions.  Tubes  for  Infrared  and  Ultra¬ 
violet  Lamps. 

Melpar,  Inc.,  !>iuhsidiary  of  Westing- 
house  Air  Brake  do..  Special  Products 
Dept.  Booth  #  103 

3000  Arlington  Blvd..  Falls  Church, 
Va. 

•  Emmett  H.  Bradley,  Benjamin  H. 
Dennison,  David  L.  Bier,  David  C. 
Cleckner 

(S)  MEL-INK  Marking  Compound, 
MELVAB  Insulating  Varnish,  MEL- 
FOAM  Ceramic  Dielectric,  MELCOAT 
Silicone  Buhher  Coatings,  MINI- 
MECH  Automated  Component  Assem¬ 
bly  System.  Photoelectric  Beader,  fS) 
Printed  Circuit  Services,  High  Resolu¬ 
tion  Signal  Analysis.  High  Tempera¬ 
ture  Material  Testing. 

Metronix,  Inc.  Booth  #128 

See:  Assembly  Products,  Inc. 

M  inii(‘apolis  Honeywell  Regulator  do.. 
Industrial  Systems  Div.  Booth  #123 
10721  Hanna  .St..  Beltsville.  Md. 

•  //.  //.  Barnes,  P.  TricofJ,  P.  Fennessy, 
B.  Moldoiv,  E.  Andrews 

Honeywell  MultiTrak  Voice  Monitor — 
providing  siniultane(ms  recording  and 
reproducing  of  five  to  twenty  channels 
of  radio  or  line  communications  on  a 
single  reel  of  magnetic  tape.  Provides 
concise  records  of  voice  transmissions 
with  full  safe  operation  over  a  24-hour 
to  48-hour  period  continuously. 

Motonda,  Inc.,  Semiconductor  Prod¬ 
ucts  Div.  Booth  #104 

5005  E.  McDowell  Bd..  Phoenix,  Ariz. 

•  Jim  LaRue 

Design  information,  reliability  data  and 
working  applications  on  UHF  Mesa 
Transistors;  Industrial  Alloy  and  Pow¬ 
er  Transistors;  Silicon  Bectifiers  (in¬ 
cluding  automotive)  ;  and  the  industry’s 
most  complete  line  of  Silicon  Zener  Di¬ 
odes.  reference  elements  and  glass  di- 
(Mles. 

National  ('.ash  Register  do..  Electron¬ 
ics  Div.  Booth  #133 

1401  East  El  Segundo  Blvd.,  Haw'- 
thorne,  Calif. 

•  Wayne  C.  Irwin,  A.  J.  Haley 
Magnetic  Storage  and  Logic  Devices. 

!Vems-(3arke  do.,  Div.,  Vitro  dorp,  of 
America  Booths  #  1.33,  134 

919  Jesup-Blair  Dr..  Siher  Spring, 
Md. 
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•  J.  F.  U  hitch ead,  R.  R.  A/ ay,  W  .  //. 
KimbelF  R.  R-  Redding^  R.  C.  Curry 
Complete  line  of  RF  telemetry  equip¬ 
ments,  receivers,  preamplifiers,  multi- 
couplers,  spectrum  display  units,  range 
extension  units,  jacks,  jack  strips  and 
broadcast  items. 

INorih  ElcTtric  Co.,  Eb'clronelics  Div. 

Rooths  #96,  97 

553  So.  Market  St.,  Galion,  Ohio 

•  P  .  F.  Keally,  C.  Conry^  Lt.  Col.  T. 
n .  r  arsons  {ret.),  G.  Harmon,  C. 
Schuster 

Electronic  Switchboard,  Crossbar 
Switch,  Rotary  Switch.  Relays,  Con¬ 
nectors,  IVeamplifiers,  Matrix  Switch. 

Northern  Radio  Co.,  Inc.  Rooth  #81 

143-9  W.  22nd  St.,  New  York  11,  N.  Y. 

•  F.  C.  Lambert,  S.  A.  Rarone,  A.  J. 
Odgers.  J.  S.  Harris 

(S>  Transistorized  16-Channel  VF 
Diversity  Carrier  Telegraph  System 
AN/FGC-61. 


F.  S.  Tone-Keyer  Converter 


Northrop  Corp.  Rooth  #,34 

See:  Page  Coni miinicat ions  Engineers, 
Inc. 

Oniaton  Div.,  Rtirndy  (]orp.  Front 
Rondo 

See:  Riiriidy  (.'orp. 

Page  Coniniiinications  Engineers,  Inc., 
subsidiary  of  Northrop  Corp. 

Rooth  #34 

2001  \V  isc(»nsin  Ave..  N,\\  .,  \V  ashing- 
ton  7,  I).  C. 

•  Gail  Hoggs,  //  alter  Rrehm,  Arnold 
Rosenberg,  Joe  Gaines 
Telecommunications  Systems  engineer¬ 
ing  and  management  for  underseas, 
over-the-ground,  transhorizon,  and  satel¬ 
lite  systems:  Feasibility  studies,  site 
surveys,  planning.  R&D.  design,  instal¬ 
lation,  operation,  maintenance  and 
training. 


Page  Installed  Voice  of  America  Relay 
Station  Tanolc'  N.  A. 
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Philco  Corp.,  TechRep  Div.,  Govern¬ 
ment-Industrial  Div.,  Lansdale  Tube 
(]o.  Div.  Rooths  #25,  26,  27 

“C”  and  Ontario  Sts.,  P.  O.  Box  4730, 
Philadelphia  34,  Pa. 

•  N.  P.  Dewees,  C.  Simms,  L.  G. 
Recker,  P.  Plant,  M.  Snyder 

(S)  Field  Engineering  Service;  (S) 
Radar  &  Communications  Equipment; 
(S)  Semiconductors. 

Prodelin  Inc.  Rooth  #43 

307  Bergen  Ave.,  Kearny.  N.  .1. 

•  A.  Haselman,  L.  A.  Rondon,  R. 
Marchese,  G.  R.  Voorhis,  Jr. 

iS)  SPIR-O-LINE— Coaxial  Cable  and 
Connectors.  fS)  RIGID  ‘800’ — Cofiper 
Transmission  Line  and  Accessories. 
RIGID  ‘800' — Aluminum  Transmission 
Line  and  Accessories.  2- Way  Mobile 
Radio  Base  Station  Antennas.  (S) 
Microwave  Parabolic  Antennas. 

Radiation,  Inc.  Rooths  <  I,  <2 

Melbourne.  Fla. 

•  L.  P.  Clark,  Jr.,  C.  J.  Vnderuood 
Jr.,  1).  Casale,  H.  Trenner,  Ed  Hartley 
Telegraph  Distortion  Measuring  .Sys¬ 
tem;  Radilog-System  Standardization 
through  NOR  logic;  Regenerative  Re¬ 
peaters. 

Radio  Corporation  of  America;  De¬ 
fense  Electronic  Prod.  Div.,  Camden, 
N.  J.;  Astro-Electronic  Prod.  Div., 
Princeton,  N.  J.;  Electronic  Compo¬ 
nents  Div.,  Harrison,  N.  J.;  RCA  Serv¬ 
ice  (]o.,  (dierry  Hill,  N.  J. 

Rooths  #  49,  50,  51 

•  J.  R.  Dunn,  C.  M.  Gilbert,  T.  F. 
Shannon,  IV .  S.  Hahn,  IC .  F.  Zimmer¬ 
man 

Integrated  display  showing  tubes  and 
semiconductor  components  and  featur¬ 
ing  a  model  of  the  “Tiros*’  satellite. 

Radio  Corporation  of  America:  Closed- 
Circuit  Television  Div.,  Eh'ctronic 
Data  Processing  Div. 

Rooths  #.5.5,  56,  57,  58 

Front  &  Coo[)er  Sts..  Camden  2.  N.  .1. 

•  P.  A.  Greenmeyer,  A.  F.  Inglis,  M. 
Perry,  P.  Berquist,  J.  Cassidy,  K.  R. 
Russell 

RCA  (dosed  Circuit  Television  Ecpiip- 
ment  for  ajiplication  to  military  train¬ 
ing.  communications,  and  monitoring. 
T\  (Cameras,  TV  Tape  Recorder. 
Weather  Vision.  TV'^  Briefer..  Also 
Ml  X-ARL-2  E(juipment  for  Error  Cor- 
rectirm  of  Teletype  on  Radio  Circuit. 

Radio  Engineering  Laboratories,  Inc. 

Rooths  #66,  67,  68 

29-01  Borden  Ave.,  Long  Island  City  1, 

N.  Y. 

•  D.  F.  Koijane,  M.  Kraus,  G.  Papa- 
marros,  F.  Gunther,  H.  Sadenuater,  H. 
H.  Robinson,  J.  Day,  T.  P.  Rizzuti 
Tropospheric  Scatter  &  .Single  .Side¬ 
band  Communications  F^quipments; 

I  nitized  Beam  Power  Supplies  for  10 
KW'  Klystrons;  REL  type  942,  680-970 
MC  10  watt  out[)ut;  SSB  Multi  Chan¬ 
nel  100-1000  watt  Transmitters.  Re¬ 


ceivers,  Commercial,  Military  &  Ama¬ 
teur  Systems. 

See:  Dynamics  Corp.  of  America,  El- 
dico  Electronics,  Standard  Elec¬ 
tronics  Div. 

Radio  Frequ€Micy  Laboratories,  Inc., 
Communications  Equipment  Div. 

Booth  #119 

Powerville  Rd..  Boonton,  N.  J. 

•  Richard  M.  Treible,  Henry  //.  Em- 
ker 

Transistorized  and  Tube  Type  Fre¬ 
quency  Shift  Carrier.  Analog  Tele¬ 
meters.  FYe<iuency  Shift  Converters. 
Transistorized  Output  Keyers.  Asso¬ 
ciated  Accessories. 

Rauland  Corp.  Rooths  #151,  1.52 

Chicago,  Illinois 

See:  Zenith  Radio  Corp. 

Raytheon  Co.,  Alissiles  Systems  Div,, 
Equipment  Div. 

Rooths  #9,  10,  II,  12 

101  River  St..  W  altham  51,  Mass. 

•  R.  K.  Clarke,  G.  Halterrnan,  R.  Ken¬ 
dall,  M.  Curran,  E.  Eorgione 
Manufacturer  of  Wide  range  of  Mili¬ 
tary  and  Commercial  Electronic  prod- 
i.'cts.  including  AN/TR(^27  portable 
(Communications  System.  complete 
Hawk  &  Sparrow  III  Missile  Systems. 
.Sonar  for  the  Navy's  submarines,  and 
tubes  which  are  used  in  more  than 
twenty-one  of  <Mjr  nation's  missile-. 


RtH'ves-IIoffman  Div,,  Dynamics  Corp. 
of  America  Rooth  #70 

115  Cherry  St.,  Carlisle,  Pa. 

•  C.  M.  Rahn,  R.  L.  Van  Gavree 
(Crystal  Units.  Filters,  Oscillators. 

R<‘evos  InstriinKmt  Corp.  Rooth  #69 

East  Gate  Blvd..  Roosevelt  Field. 
(Carflen  City,  L.  L.  N.  Y. 

•  C.  Lax,  A.  J.  DiMarro,  M.  Travers, 
D.  Muller,  F.  iMRarbara 

(Cyros,  Resolvers,  Servo-Mechanical 
(Components,  Computer  Amplifiers, 
Radar,  (Guidance  Systems  and  Com¬ 
ponents. 

Remington  Rand  Univac.  Div.  of 
Sperrv  Rand  Corp. 

Rooths  #93,  94,  95 

315  Park  Ave.,  So.,  New  York  10, 
N.  Y. 

•  J.  A.  Grundy,  R.  H.  Winkler,  R.  P. 
D(dy,  D.  R.  IV alters,  C.  J.  Knorr 
Univac  Electronic  Computing  .Systems. 

Republic  Aviation  (Corporation,  Spc'- 
cial  Pro<lucts  &  St‘rvices — Alissile 
.Systems  Div.  Rooths  #2,  3,  4 

Farmingdale.  Long  Island,  N.  Y. 

•  ll  allace  C.  Budny,  Austin  Speed, 
Robert  Sherry,  Jark  Curtis,  William 
Ryder,  A I  Simmon 
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Klectronic  Systems.  TKUFOAM  (Ra¬ 
dar  Lens  Material).  Radar  Reflectors. 
Micro  Modules  (DICE).  Battery 
Chargers  &  Testers  (Nickel  Cadmium 
&  Silver  Zinc). 

Rixon  Fllertronies.  Inc.  R(M)th  ^21 

2414  Reedie  Dr.,  Silver  Spring,  Md. 

•  I).  If  .  I*rrry\  Homer  Ray ^  Dick  W'ain- 
wright,  Marvin  Frank,  Rriice  McKay 
(S)  500  to  5000  hit  date  transmit- 
receive  equiiirnent  for  3KC  voice  lines. 
(S)  Transistorized  relays.  (.S)  Envel¬ 
ope  Delay  E(|ualizer.  Special  filters, 
fixed  and  tuneable,  low  noise  pre  amps, 
RF  systems. 

Royal  McRee  Corp,  Booths  ^155,  156 
Westchester  Ave.,  Port  Chester,  N.  Y. 

•  Tom  IT.  Homan,  John  C.  Fulton, 
Gregory  Sheridan,  Robert  T.  Perry, 
David  (f.  Morgan 

Royal  Precision  LGT-.30 — an  internally- 
stored  jirogram,  general  purpose  elec¬ 
tronic  digital  computer  which  solves 
wide  range  of  scientific,  engineering, 
business  and  statistical  [)roblems.  Avail¬ 
able  as  optional  equipment  is  photo¬ 
electrical  reader  capable  of  reading 
punched  paper  tape  at  200  characters 
per  second  and  punching  twenty  char¬ 
acters  per  second. 

Scintilla  Division,  Rcndix  Aviation 
Corp.  Booths  ^28,  29 

Sidney,  N.  Y, 

•  D.  If .  Newcomb,  Ralph  E.  Rice, 
Fred  A.  Hill  ken,  Harold  Gallup,  S.  B. 
Merritt 

Electrical  Connect<»rs  —  MS,  Pygmy 
Miniature.  Heavy  Duty,  Umbilical, 
Rack  &  Panel  and  other  types;  Cable 
and  Harness  Assemblies;  High  Tem¬ 
perature  Capacitors;  M.  C.  Jones  Test 
E(iuipment  for  RF  Coaxial  Transmis¬ 
sion  Lines. 


Bendix  "Pygmy"  Electrical  Connector 


Shepherd  Industries,  Inc.  Booth  ^135 
103  Park  Ave.,  Nutley  10,  N.  J. 

•  y.  French,  D.  Giffin,  Dr.  Duerig,  If  . 
Murphy,  A.  Leiithesser,  D.  Killen,  L. 
Driggs,  D.  Coll,  D.  Carpenter 
Digital  Tape  Transports,  Bin  Type  & 
Airborne;  Digital  Magnetic  Memory 
Drums;  Magnetic  Heads  for  Tape 
Transports  and  Drums;  Logic  Circuitry, 
Solid  .State  Amplifiers;  Analog  Tape 
Transports. 

The  Singer  Manufacturing  Co.,  Singer 
Military  Products  Div.  Booth  ^124 

149  Broadway,  New  York  6,  N.  Y. 

•  F.  If\  Howells,  Noble  C.  Harris, 
Robert  E.  Alderman,  Victor  J.  Sykes, 
T.  //.  Orndoff 


(S)  The  Manhattan  Strip;  Servo- 
Motors;  High-Shock  Switches;  (S) 
RF  Systems;  (S)  RF  Amplifiers. 


Slip  Ring  Company  of  America 

Booth  #150 

3612  W.  Jefferson  Blvd.,  Los  Angeles 
6,  Calif. 

•  Alfred  D.  Langille,  Don  A.  Haus- 
rath,  Robert  E.  VF olje,  Charles  Gehrke 
Sable  Platform  Slip  Rings  &  Staple 
Platform  Simulator  for  Testing.  Noble 
Metal  Slip  Ring  and  Switching  Devices. 


Smith-Corona  Marchant,  Inc. 

Booths  #53,  .54 

See:  Kleiiischmidt  Laboratories,  Inc. 


Specialty  Electronics  Development 
Corp.  Booth  #114 

115  Eileen  W  ay,  Syosset,  L,  L,  N.  Y. 

•  If  illiam  Prichep,  //.  Russell  Cum¬ 
mer,  George  J.  Gill,  Moses  (dimmer, 
David  Alster 

(S)  Hermaphrodite  Connectors;  Dosi¬ 
meter  Readers;  Wavemeter:  Local  Os¬ 
cillator;  Duplexer;  Variable  Attenua¬ 
tor;  Radiac  Set. 

Sperrv  Rand  Corp. 

Booths  #93,  94,  95 
See:  Remington  Rand  Univac 

Standard  Electronics  Div.,  Radio 
Engineering  Laboratories,  Inc. 

Booths  #66,  67,  68 

See:  Reeves  Instrument  Corp. 

Stclma,  Inc.  Booth  #16 

200  Henry  St..  Stamford.  Conn. 

•  /.  Gallatin,  J.  O.  Erickson,  Norman 
Sugarman,  J.  (djrless,  H.  Segal 

DAC  V  Data  Analysis  Center — an  inte¬ 
grated  grouping  of  new’  digital  test 
equipments  for  analyzing  the  quality  of 
data,  telegra|)h  circuits  and  equip¬ 
ments.  Transistorized  distortion  meas¬ 
uring  sets,  test  pattern  generators, 
modulation  rate  converters,  etc. 

Stevens  Manufacturing  Co.,  Inc. 

Booth  #160 

P.O.  Box  1107,  Mansfield.  Ohio 

•  If .  Stevens,  G.  Rouse,  R.  Stevens,  If'. 
Stevens,  Jr.,  J.  Jessen 

Complete  line  of  semi-enclosetl  and 
hermetically  sealed  bimetal  thermostats 
for  the  electronic  industry.  Both  posi¬ 
tive  acting  and  snap-acting,  extremely 
close  differentials  and  good  for  hun¬ 
dreds  of  thousands  of  operations. 

Stromherg-Carlson  Co.,  Div.  of  Gen¬ 
eral  Dvnamics  Corp. 

Booths  #88,  89.  90,  91,  92 


100  Carlson  Rd.,  Rochester  3,  N.  Y. 

•  David  S.  Cook,  Thomas  I.eitch,  fP il¬ 
liam  Lucas,  Henry  C.  Sheve,  Carl  Eng¬ 
land,  P.  B.  Johnson,  Morris  L.  Hansen 
ARM-22  TACAN  Test  Set.  SCATE— 
.Strornberg-Carlson  A  u  t  o  m  a  t  ic  Test 
Equipment,  Spectrum  Analyzer,  (S) 
Electronic  Switching.  BASIC  (Battle 
Area  Surveillance  and  Integrated  Com¬ 
munications),  etc. 

The  Superior  Electric  Co. 

Booths  ^144,  145 
83  Laurel  St.,  Bristol,  Conn. 

•  F.  A.  Mol  under,  R.  Mosher,  A. 
Broshkevitch,  J.  Cann,  W'.  Selens 

(S)  POWERSTAT  Variable  Transform¬ 
ers,  (S)  STABILINE  Automatic  Volt¬ 
age  regulators,  FLEXIFORMER  Pack¬ 
aged  Transformer  Primaries,  VARI- 
CELL  Adjustable  A-C/D-C  Power  Sup¬ 
plies.  SL0S\  N  Synchronous  Motors, 
Dl'B-L-PLL^G  Dual  Electrical  Connec¬ 
tors,  SUPERCON  Electrical  Connectors, 
EXEL  Loading  Reactors,  POWER¬ 
STAT  Decade  Line  Correctors. 

Sylvania  Electronic  .Systems  Div.,  sub¬ 
sidiary  of  General  Telephone  &  Elec¬ 
tronics  Corp.  Booths  #39,  40,  41 

63  Second  Ave.,  Waltham  54.  Mass. 

•  F.  H.  Russell,  A.  If .  Christopher, 
If'.  S.  Davis,  If  .  H.  Adams,  J.  fP. 
Donoho 

This  is  Sylvania  Electronic  Systems: 
“Government  .Systems  Management  for 
G.  T.  &  E.”  Listing  the  combined  re- 
sources-capabilities  of  G.  T.  &  E.  in¬ 
cluding  Automatic  Electric,  Lenkurt, 
G.  T.  &  E.  Laboratories,  General  Tele¬ 
phone  System,  Leich,  and  Electronic 
Secretary  Industries. 


S^  L\.\\I.\  ELECTRONIC  SYSTEMS 

1  icivrrnttn  iit  *it 

GENERAL  TELEPHONE  i  ELECTRONICS^ 


Technical  Materiel  Corp. 

Booths  #7,  8 

700  Fenimore  Rd.,  Mamaroneck,  N.  Y. 
•  F.  A.  Matson,  Jr.,  W  illiam  I..  Deans, 
Jack  Capiito,  Donald  B.  Craft,  Henry 
J.  Geist 

(S)  Single  Sideband  Transmitters  1- 
JOKW  ;  Single  Sideband  Receiving 
.Systems;  Complete  Communications 
.Systems  ;  Frequency  Synthesizers; 
Transmitting  &  Receiving  Antenna 
Matching  &  Terminating  Devices;  Re¬ 
mote  Control  Receivers;  Multicouplers. 


Teletype  Corp.  Booths  tfl9,  20 

4100  Fullerton  Ave..  Chicago  39,  Ill. 


New  Light-Weight  Signal  Cores  Printer 
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•  Ralph  Larsson^  Lou  Holtz,  Jack 
Seifried,  Ken  W  ood,  Carl  Fischer 
Latest  Teletype  Communications  equip¬ 
ment  for  military  application;  Featur¬ 
ing  the  new  (S)  light-weight  military 
page  printer;  new  Model  28  100  WPM 
Torn-Tape  System ;  (S)  M28  Automatic 
Send-Receive  Set  and  (S)  M28  Send- 
Receive  Page  Printer. 

Tc'xas  Instruments  Incorporated, 
Semieondiietor-Components  Div. 

Booths  #98,  99 

P.  O.  Box  812.  18500  N.  Central  Ex¬ 
pressway,  Dallas.  Texas 

•  James  H.  Alderdice,  Jim  Garland, 
Frank  Clar^:e,  Ace  Adams,  Bill  Porter- 
field 

(S)  Solid  (circuit  Semiconductor  Net¬ 
works.  Silicon  and  Germanium  Tran¬ 
sistors.  (iailium  Arsdnide  Tunnel  Di¬ 
odes,  Silicon  Diodes  and  Rectifiers. 
Solid  Tantalum  Capacitors,  Resistors, 
and  Light  Sensors. 

Thompson  Ramo  W  ooldridge  Ine. 

Booths  #75,  76,  77,  78 

Cleveland  17.  Ohio  &  Los  Angeles  45, 
Calif. 

•  James  A.  Cooper,  Charles  Chase, 
John  McC.arthy,  Xorrn  R  uerz.  Boh 
Myers 

(S)  Electronic  Components,  Suh  Sys¬ 
tems  and  Systems,  (S)  Microwave 
Etpiipment.  Digital  Process  Control 
Computers.  (S)  Special  Purpose  Anten¬ 
nas,  Data  Processing  Ecpiipment,  Elec¬ 
tronic  Language  Translation  Systems, 
(S)  Closed-Circuit  TV,  Infra-Red.  (S) 
Micro-miniature  Diodes  &  Capacitors. 

Three  Point  One  Four  Corp. 

Booth  #159 

24  WOodworth  Ave.,  honkers.  N.  Y. 

•  y.  y.  Root,  Richard  Sapolin 

Silver  Chloride  Secondary  Recharge- 
ahle  batteries  and  primary  batteries 
self-activating  «»r  externally  activating. 
Copper  Chloride  Secondary  recharge¬ 
able  batteries  and  primary  batteries 
self-activating  (jr  externally  activating. 
Brand  new  devel(»pment. 

Trak  Eh^etronies  Co.,  Division  of 
CCS  Laboratories,  Ine. 

Booths  #111,  112 

59  Danbury  Rd.,  Rt.  #7,  \\  ilton.  Conn. 

•  Henry  Pessah,  M.  L.  Jackson,  R  . 
L.  Gust  arson 

(Si  Antenna  Multicoupler  for  2-82 
me:  (S)  50-100  me  panoramic  receiver; 
(S)  Miniature  INCREDIICTOR  high 
frecpiency  saturable  reactors;  (S) 
Tunnel  diode  characteristic  tester; 
Morse  to  teleprinter  code  converter; 
“S'*  and  “C  *  Hand  miniature  cavities. 

Transitron  Electronic  Corp. 

Booths  #157,  158 

168  Albion  St.,  Wakefield.  Mass. 

•  //.  Thomas  ?searitt,  Robert  Lynch, 
Robert  Fleishman 

Silicon  Transistors.  Silicon  Controlled 
Rectifiers.  Silic(*n  Rectifiers.  Silicon 
Voltage  Regulators  and  References, 
Silicon  and  Germanium  Diodes.  Silicon 
Carbide  Rectifiers  and  Micro-Minia¬ 
ture  Diode>.  (.Ml  for  .Signal  Corps.) 


Top:  New  Carbide  &  -h''  Controlled  Recti¬ 
fiers.  Bottom:  fi"  Controlled  Rectifiers  & 
Transwitch,  Diffused  Mesa  Transistor. 


C.  .S.  Navy  Exhibit  (All  Products  Co.) 
L  (»ardcn,  Southeast  of  B  W  ing.  Out¬ 
side  East  Corridor 

Ecpiiangular  spiral  antenna  for  high 
frequencies.  First  time  full  <5cale  (96 
feet  I  shown  in  actual  operation. 

Vitro  Corporation  of  America 

Booths  #1.85,  1.86 
See:  Nems-Clarke  Co. 

Western  Electric  Co,,  Inc. 

Booths  #44,  4.5,  46 

195  Broadway.  New  York  7,  N.  Y. 

•  C.  R.  Pritchett,  E.  J .  Zilian,  R\  R. 
Hyatt,  y.  W .  Catharine 

Various  communications  systems  built 
by  the  Western  Electric  Co.,  for  gov¬ 
ernment  agencies  are  shown  on  an 
activated  exhibit.  Electronic  and  tele¬ 
phone  equipment  are  also  displayed. 

The  Western  Union  Telegraph  Co. 

Booths  #79,  80 

60  Hudson  J^t..  New  York  18,  N.  A. 

•  George  /.  McFatter,  R  .  R  .  Ain’s, 
y.  A.  l*ence,  W  .  H.  Bowen,  Ruby  Ger- 
hold 

Data  Transmission  Ecpiipment. 

W'estinghouse  Air  Brake  Co. 

Booth  #108 

See:  Melpar,  Inc. 

W  €*stinghouse  Eb'ctric  Corp.,  Air  Arm 
Div.  Booths  #107,  108,  109 

Box  746.  Friendship  International  Air¬ 
port,  Baltimore  8.  Md. 

•  y.  R.  Shober,  A.  F.  Young,  Jr.,  R.  S. 
Purinton,  K.  F.  Dussinger,  A.  />.  .Sperz- 
cer 

Advanced  military  airborne  electronic 
systems  and  concepts  including  demon¬ 
stration  of  new’  Molecular  Electronic 
Systems.  Data  Processors,  Armament 
Ozntrol  Radar,  Infrared  and  other  de¬ 
tection  and  tracking  technizpies. 

Westinghouse  Electric  Corp.,  Elec¬ 
tronics  Div.  Booths  #105,  106 

Box  1897,  Friendship  International  Air¬ 
port.  Baltimore  8,  Md. 

•  6.  1).  W  aldorj,  J.  R.  Joseph,  C.  A. 
IJtesrh,  T.  J.  Cawley,  F.  R  .  Fischer 
Space  application  of  the  Paraballoon 
Air-Su|)ported  Antenna.  Radar  devel¬ 
opments  at  the  Electronics  Division. 

WYstrex  Corp.,  Division  of  Litton 
Industries,  Inc.  Booths  #120,  121,  122 

111  Eighih  Ave..  New  York  11.  N. 


•  R  .  I*.  Corderman,  Karl  Clough 

(reorge  Steck,  Henry  P.  Berhtold 
Lawrence  Truitt 

PLEXITP^L  SSB  Faiuipment.  Mark  VII 
data  Recorder,  MONATEL  Transceiver 
voice  Operated  (iain  Adjusting  Device. 
Type  60  Receiver.  Privacy  Ecpiipment, 
Griffith  Teleprinter.  Times  Facsimile 
Ecpiipment. 


Model  RJ  Continuous  Recorder 


W'incharger  Corp.  Booths  #151,  152 
Sioux  City,  Iowa  ■ 

See:  Zenith  Rafli(»  Corp. 

Winston  Electronics,  Ltd. 

B<H)ths  4X66,  67,  68,  69,  70 
.See;  Dynamics  Corp.  of  .America 

Yuba  Consolidated  Industries.  Inc., 
Yuba-Dalmotor  Div.  Booth  4X142 

1875  El  Clarnino  Real.  Santa  (4ara, 
Calif. 

•  James  Booth,  Bernard  Bisnet 
Linear  Amplifier.-:  Model  D.MIOOO — 
highly  flexible,  compact,  mobile,  de¬ 
signed  for  SSB  operation,  adaptable  for 
multi-band  service  by  mean-  of  easily 
interchangeable  plug-in  units.  1000 
watts  PEP  power  input;  Model  DM- 
4000  highly  efficient,  compact.  8000 
watts  Pf'.P  on  .S.SR.  also  suitable  for 
operation  AM.  FM.  FSK,  high  degree 
of  linearity,  2  to  80  MC,  2  to  5  bands. 


Model  DM4005  Linear  Amplifier 


Zenith  Radio  Corp.  Booths  #1.51,  152 
6001  Dickens  A\e..  Chicago  89.  111. 

•  Scott  B.  Morency,  Torn  Snore.  E.  B. 
Pas.sow,  Roy  Bren  er 
Zenith  Radio  (a)rp. :  Secondary  Time 
Standard.  Single  .Side  Band  Communi¬ 
cations  Instruments.  Parametric  Ampli¬ 
fier,  Specialized  Electronic  Circuitry. 
The  Rauland  (5up.:  Spec'ial  Purpose 
Tubes,  f  lat  Face  Tubes. 

W  incharger  (Jorp.:  Portable  Power 
(Generating  Eejuipment. 

Zenith  Radio  Research  Corp.:  Flash 
X-Ray  Equijunent. 

Z(‘iiith  Radio  Ri'search  Corp. 

Booths  #151,  152 

Menlo  Park.  (.’alif. 

See:  Z<‘iiith  Radio  Corp. 
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Stromberg-Carlson-San  Diego,  in  cooperation  with  the  U.S.  Marine  Corps, 
has  developed  a  revolutionary  new  tactical  communications  concept  that  will 
instantaneously  transmit  intelligence  from  forward  ohserv^ers  and  present 
a  simultaneous  tactical  display  to  command.  Known  as  BASIC  (Battle  Area 
Surveillance  and  Integrated  Communications),  it  works  this  way: 

Forward  observers  are  equipped  with  small,  hand-held  digital  message  generators 
on  which  reports  are  “set  up”  through  a  series  of  switches.  After  checking  the 
accuracy  of  his  message,  the  observer  sends  the  entire  message  in  a  short 
burst  over  his  standard  field  communications  equipment.  The  burst  transmission 
doesn’t  interfere  with  simultaneous  v'oice  communication  over  the 
same  radio  channel. 

Back  at  the  command  post,  surveillance  information  is  instantly  displayed 
on  a  tactical  map  and  simultaneously  presented  on  typewritten  cards  showing 
target  identity,  location  and  other  important  information.  Data  may  be  fed 
directly  to  tactical  computers  for  artillery  fire  control. 

TIic  same  techniques  and  equipment  used  for  the  Marine  Corps’  BASIC  concept 
are  readily  adaptable  to  a  multitude  of  other  military  and  commercial 
communications  and  display  systems.  For  information  about  how  BASIC  techniques 
can  solve  your  problems,  contact  Stromberg-Carlson-San  Diego,  Dept.  A-39, 

1895  Hancock  Street,  San  Diego  12,  California.  Telephone  CYpress  8-8331. 


t. 


IMfLE 


PROBING  THROUGH  THE  NIGHT  new 

Sperry  radar  warns  of  approaching  tanks. 
35-lb.  radar  set  is  powered  by  a  small  bat¬ 
tery  pack.  Secret  of  unit’s  extreme  light¬ 
ness  is  absence  of  bulky  viewing  tube  — 
radar  echoes  produce  characteristic  audible 
signals  instead  of  “blips”  on  a  screen. 


SPERRY  RADARS  range  in  size  from  the  tiny  “Silent  Sentry” 
(above)  to  the  giant  Air  Force  Early  Warning  Radar,  the 
AN/FPS-35  with  its  85  ft.  tower  and  126  ft.  antenna.  These 
towers  of  strength  in  U.S.  defenses  will  be  spotted  strategically 
throughout  main  Air  Force  defense  networks. 


Army  troops  are  now  able  to  call  upon  the  country’s  first  produc¬ 
tion  equipment  of  this  size.  The  device  —  designed  to  warn  of 
surprise  over-the-ground  infiltration  or  major  attack  by  an  aggres¬ 
sor— greatly  enhances  the  effectiveness  of  battle  area  surveillance. 

Developed  jointly  with  the  Army  Signal  Corps,  this  new  Sperry 
portable  radar  instantly  reports  any  movement  of  men  or  vehicles 
within  a  three-mile  range  — at  night,  in  fog  or  smoke.  So  accurate 
is  the  set  that  it  can  detect  one  soldier  walking  a  mile  away  and  can 
distinguish  between  a  single  individual  and  a  squad  of  several  men. 
It  is  aiso  sensitive  enough  to  determine  the  approximate  size  of  a 
vehicle  target  and  indicate  whether  it  has  wheels  or  tracks.  This 
new  “Silent  Sentry”  is  one  more  result  of  the  joint  efforts  of  our 
military  leaders  and  Sperry  to  keep  our  defenses  up-to-date. 

The  “Silent  Sentry”  (AN  PPS-4)  is  one  of  a  broad  variety  of 
radars  manufactured  by  the  Surface  Armament  Division  of  Sperry 
Gyroscope  Company. 


SURFACE  ARMAMENT  DIVISION,  SPERRY  GYROSCOPE  COMPANY-  DIVISION  OP  SPERRY  RAND  CORPORA  HON.  GREA  T  NECK.  N.  Y. 
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in  ELECTRONIC  DATA  PROCESSING 

Two  new  systems,  latest  in  a  series  of  EDP  Advancements  frc 
— world  leader  in  electronics — ioin  the  established  RCA  501 


For  Business  in  the  Smaller  Ranges  •  Divisional  Operations 


COMPLETE,  Compact  EDP  System  at  Low  Cost. . . 
with  Optimum  WorkPower  and  Speed 

•  DATA  STORAGE  OPTION:  magnetic  tape  or 
new  design  discs  that  switch  easily  for  changing 
jobs— 23  million  character  capacity 

•  HIGH  VERSATILITY:  paper  tape,  magnetic 
tape,  punch  card,  or  combhiatiom^,  for  input-output 

•  GREATEST  CAPACITY,  fastest  core  memory  in 
price  class— 20,000  character  storage;  7  millionths 
of  a  second  access  time;  variable  word  length 

•  FULL  SPEED  — reads  600  cards/minute;  prints 
900  numeric  or  600  alpha  numeric  lines  per  minute 

•  AUXILIARY  ROLE— feeder  or  extender  to  501 
or  601  EDP  Systems 

•  SIMULTANEITY  OPTION  permits  large  in¬ 
crease  in  workpower 


For  Large  Business  or  Scientific  Operations 


TREMENDOUS  WorkPower  ...  in  Every  Field  of 
Data  Processing  .  .  .  with  Previously  Unattain¬ 
able  CAPACITY— EXPANSIBILITY— ECONOMY 

•  ULTRA-FAST— to  180,000  digits/second  with 
magnetic  tape 

.  EXCEPTIONAL  COMPUTING  SPEED,  1.5 
millionths  of  a  second  "add”  time,  1.5  millionths 
of  a  second  memory  access  time 

•  PARALLEL  PROCESSING  permits  handling  a 
multiplicity  of  independent  programs  with  change¬ 
able  priority 

.  UNPFECEDENTED  COM  PATIBILITY- 
with  RCA  data  processing  and  communications 
equipment  and  other  processors 

.  OMNI-CHANNEL  INPUT/OUTPUT  permits 
transfer  of  information  to  and  from  as  many  as 
64«.sources,  with  concurrent  computing 


For  information  write:  Electronic  Data 
Processing  Division,  Radit)  Corporation  of 
America,  Camden  2,  New  Jersey. 


The  Most  rrusted  Xaine  in  Electronics 


RADIO  COKRORATIOX  OF  AMERICA 


The  president  of  an  American 


^WilSTERN 

‘Europe 


electronics  company  examines 


the  burgeoning  electronic  re 


search  and  development  of  the 


countries  of  Western  Europe  for 


SIGNAL  readers, 


N  THE  LAST  TEN  years  it  lias  been  financi 
my  practice  to  visit  government  1  Electronic  f 
and  commercial  research  and  devel-  Xo^ 

opment  electronic  laboratories  in  E»i 
Western  Europe.  My  purpose  has 
}>een  to  uncover  developments  which  th 
would  he  of  interest  in  this  country,  tooN)»tlt 
j)articularly  to  Melpar,  Inc.,  and  to 
miflefit--ffT?TnMKose  fresh  viewpoints 
ever-present  in  tm*  beginnings  of  new 
industry.  I 

England,  alon\  of  the  nations  of 
Western  Europe  tn^  side  of  the  Iron 
Curtain,  had  neithW  been  occupied 
nor  defeated.  As  w^uld  he  expected, 
the  electronic  ind^try  in  Britain  at 
the  end  of  the  wal  was  the  most  ad¬ 
vanced.  England  Was  the  first  to  ^ 
make  use  of  radaX  and  England’s  » 
electronic  developmaits,  as  a  whole,/ 
were  a  major  force  m  the  countr^cjs^ 
survival.  England  ar^  the  Uni^l 
States,  together,  made  the  grea^ad- 
vances  in  electromagn^kT^farfare, 
which  played  so  important  a  part 
in  the  winning  of  the  war.  Ihifortu- 
nately,  although  England  had  six  war 
years  of  experience,  it  also  was  im- 
jioverished  at  the  end  of  the  war. 

Since  electronic  research  and  de¬ 
velopment,  unlike  other  research  and 
development,  is  very  largely  depen¬ 
dent  upon  government  support,  such 
innovations  as  radio,  radar,  sonar, 
computers.  tele\  ision,  etc.,  have  re¬ 
sulted  primarily  from  government- 
financed  military  projects. 

Therefore,  because  of  inade(juate 


Western  Europe,  she  is  losi^  her 
dominant  position  in  electroiu^  as  a 
whole.  England,  since  the  jvar,  con- 
LiiuT^s  to  lag  behind  th^Jj^ed  States. 
'EvenNn  her  spepaities,  the  United 
States  ^^n  even  Verms,  if  not  ahead. 
However,  iEnglish  e^jgineers  and  Eng¬ 
lish  scienti6tlvron>f^rise  some  of  the 
finest  in  th^  woVlfl,  and  they  continue 
to  contribute  substantially  to  uni(]ue 
designs  f>f  efficiency  and  economy  in 
radar  and  astronomy,  particularly 
radio  astronomv. 

In  Britain  most  electronic  research 
and  development,  including  design, 
final  assembly  and  operational  tests, 
is  done  in  government  laboratories. 
Whereas  this  may,  and  undoubtedly 
does,  have  certain  advantages  over 
American  methods  of  subcontracting 
research  and  development,  it  has  a 
serious  disadvantage  m  that  it  makes 
the  transition  from  a  breadl>oard  and 
an  engineering  model  to  production 
models  much  more  difficult.  It  han¬ 
dicaps  production.  ITie  reasons  are 
obvious.  House  work  in  government 
laboratories  seldom  uses  designers 
who  have  had  experience  in.  or  who 


ngE^er  the  war,  England’s 
lagged  behind  that 
"Het^cientists 
engineers,  altHough  exoejlent  in 
[tv,  num^red  less  per  capita 
i^^fTt  is  interesting  t^  note 
although  the  I  nited  ^tates 
is  fallTng  bv'hind  Russia  in  the  ^uca- 
tion  training  of  engineers  and 

scienti^s,  we  produce  more  per  capita 
thary'tmes  England,  and,  for  that  mat- 
tec^L  more  than  does  any  other  country 
Western  Europe. ) 

\  England’s  post-war  developments 
ii\  electronics  had  to  be  more  special- 
izid  than  those  in  the  United  States. 
Jiftgland  pioneered,  and  for  some 
time  it  led  the  I  nited  States,  in  the 
development  of  solid  state  devices, 
diodes,  magnetic  amplifiers,  transis¬ 
tors,  and  in  the  incorporation  of 
these  components  in  equipment.  Sev¬ 
eral  years  ago,  England’s  autopilots, 
for  example,  contained  no  vacuum 
tubes.  Erequency  and  temperature 
ranges,  and  power  capabilities  of 
English  transistors,  until  recently, 
were  more  advanced  than  our  own. 

England  made  considerable  prog¬ 
ress  in  infrared  for  homing  of  mis¬ 
siles,  pioneered  in  radio  astronomy, 
and  built  gigantic  radars.  Her  work 
in  analysis,  data  processing,  commu¬ 
nications,  and  in  spectrographic  in¬ 
struments  progressed  rapidly.  To- 
dav.  however,  although  England  can 
still  be  considered  to  have  the  most 
advanced  svstems  develojiment  in 
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laboratories  produce  better  models, 
but  they  generally  tend  to  become 
more  and  more  expensive. 

Germany 

During  the  war,  Germany,  like 
England,  engaged  in  intense  develop¬ 
ments  for  electromagnetic  warfare. 
However,  in  defeat,  development 
stopped  abruptly  when  Germany  was 
stripped  of  her  equipment.  Many  of 
her  scientists  were  taken  to  Russia, 
to  Free  Europe,  or  to  the  United 
States.  It  was  not  until  the  fifties  that 
Germany  again  began  to  devote  a 
major  effort  to  electronics  at  any  in¬ 
creasing  rate.  Today,  with  the  pos¬ 
sible  exception  of  Japan,  Germany’s 
component  development  is  equal  to 
that  of  any  country  in  the  world. 

As  was  to  be  expected,  Germany 
developed  components  primarily,  and 
concentrated  her  efforts  on  such  com¬ 
mercial  items  as  business  machines, 
recorders,  dictating  machines,  radios, 
television  and  razors.  As  Germany 
gradually  emerged  as  a  military 
member  of  North  Atlantic  Treaty  Or¬ 
ganization  (NATO),  she  was  per¬ 
mitted  to  engage  in  systems  thinking 
and  systems  design.  However,  the 
German  electronics  industry  is  still 
largely  dependent  on  systems  de¬ 
veloped  in  the  United  States,  just  as 
it  is  upon  missiles  and  airplanes. 

Germany  is  behind  England  in  mis¬ 
siles,  astronomy,  and  satellites,  and 
is  only  now  beginning  to  do  impor¬ 
tant  work  in  solid  state  devices  and 
in  the  peaceful  uses  of  nuclear  en¬ 
ergy.  Present  work  on  special  proj¬ 
ects,  torpedoes,  and  missiles  may 
ultimately  produce  important  results. 
Much  is  being  done  in  Germany  in 
the  uses  and  techniques  of  dielectric 
materials  and  in  every  phase  of 
electronic  development,  notably  com¬ 
puters,  guidance  devices,  and  propa¬ 
gation. 

The  principal  electronics  compa¬ 
nies  in  Germany,  such  as  Siemens- 
Holski,  Telefunken,  and  Lorenz,  are 
making  vast  strides  and  wdll  play  an 
increasingly  important  part  in  the 
new’  space  age,  and  in  commercial 
Hectronics. 

Italy 

Italy,  in  a  position  comparal)le  to 
that  of  Germany,  tended  to  spend 
relatively  more  time  on  the  theoreti¬ 
cal  aspects  of  electronics  and  physics 
rather  than  on  material  things. 

Electronics  in  Italy,  industrial  and 
academic,  in  research  and  in  applica¬ 
tion,  is  in  a  state  of  transition  reflect¬ 
ing  changes  in  all  aspects  of  Italy’s 
technical  life.  These  changes  have 
been  so  rapid  that  it  is  worthwhile  to 
devote  more  time  to  them.  Compared 
to  other  major  countries  of  Western 


Europe,  Italy  has  traditionally  been 
weak  in  industrial  and  technological 
development.  However,  in  the  last 
decades,  and  particularly  since  the 
war,  her  rate  of  development  has 
been  rapid.  In  fact,  Italy’s  industrial 
growth  since  the  war  rates  second 
only  to  that  of  Germany.  This  grow  th 
has  been  reflected  by  great  changes 
in  the  technological  climate  and,  of 
course,  in  electronics.  Italy  now  is 
the  most  interesting  spot  in  Europe 
for  new  and  original  approaches  to 
research  and  development.  Therefore, 
it  is  important  to  discuss  Italy  in 
more  detail. 

Traditionally,  the  Italian  university 
professor  has  operated  with  great 
autonomy,  having  his  own  labora¬ 
tory,  his  own  assistants,  and  his  own 
area  of  research.  As  such,  whether 
his  work  were  good  or  bad,  it  was  his 
own,  individually,  and  he  did  not  cob 
laborate  with  other  senior  scientists. 
This  led  to  some  very  good  work  of  a 
highly  specialized  nature.  But  almost 
no  research  was  produced  in  system 
design  or  in  disciplines  where  the 
union  of  the  experimentalist,  the 
physicist,  the  theoretician,  and  the 
engineer  was  necessary.  Limitation 
was  placed  on  the  possibility  of  ad¬ 
vancement  for  the  younger  scientist, 
since  the  number  of  professors  was 
limited  and  the  lower  academic  ranks 
had  almost  no  freedom.  Thus,  manv 
of  the  younger  scientists  have  left 
Italy  to  work  in  other  countries. 

Italian  industry  reflects  this  situa¬ 
tion.  Industrial  secrecy  is  something 
of  a  fetish.  In  fact,  in  Italy  a  viola¬ 
tion  of  industrial  secrecy  by  an  em¬ 
ployee  is  not  only  the  subject  of  a 
possible  civil  action  for  damages,  but 
is  also  a  crime  punishable  under  the 
criminal  code. 

Because  of  the  lack  of  research 
groups  suited  to  industrial  problems, 
as  well  as  the  relative  smallness  of 
Italian  industry,  industrial  research 
has  been  almost  completely  ignored. 
Italian  industry  traditionally  has 
bought  know-how  and  the  rights  to 
new  products  and  processes  from 
other  countries,  and  produced  very 
few  new  ideas  internally. 

This  situation  is  now  changing 
rapidly  under  several  influences.  The 
growing  industrialization  of  the 
country  is  creating  a  research  mar¬ 
ket  within  Italy.  Perhaps  more  im¬ 
portant,  however,  has  been  the  inter¬ 
nationalization  of  science  which, 
since  the  war,  has  opened  the  minds 
of  many  Italians  to  the  limitations  of 
their  traditional  methods.  Thus,  there 
is  gradually  coming  to  age  a  new  gen¬ 
eration  of  professors  who  realize  the 
advantages  of  working  together.  Well 
trained  Italian  students  are  finding 


opportunities  to  pursue  interesting 
work  in  their  own  country. 

On  the  one  hand,  there  are  a  larg¬ 
er  number  of  research  institutes,  such 
as  the  Microwave  Center  at  Florence, 
where  numbers  of  scientists  are  work¬ 
ing  together  within  a  technical  area, 
instead  of  working  within  “a  profes¬ 
sor’s  laboratory.”  On  the  other  hand, 
companies  such  as  Olivetti,  Fiat, 
Magneti-Marelli,  and  others  I  liaTe 
visited  are  beginning  to  support  in¬ 
ternal  research  groups,  and  to  en¬ 
courage  and  assist  the  academic  sci¬ 
entists. 

A  factor  in  the  improvement  of 
Italian  research  is  the  support  by 
American  agencies.  This  support  has 
been  important  both  financially 
(Italy’s  government  budget  for  re¬ 
search  is  still  relatively  low),  and 
educationally,  since  the  methods  of 
other  countries  are  introduced  to 
Italian  scientists. 

For  transistors  and  solid-state  de¬ 
vices,  Italian  industry  must  still  go 
to  other  countries.  Her  large  elec¬ 
tronic  industries  are  only  now  be¬ 
ginning  to  employ  them  in  routine 
fashion.  On  the  other  hand,  the 
smaller  research  companies  which  are 
developing  modern  systems,  particu¬ 
larly  for  military  use,  employ  tran¬ 
sistors  extensively  and  well.  Olivetti 
is  establishing  a  company  to  manu¬ 
facture  transistors.  This  will  be  the 
first  break-through  in  the  transistor 
field. 

Small  groups  are  working  in  Turin. 
Milan,  and  in  Rome  on  physics  and 
engineering  applications  of  all  sorts 
of  solid-state  devices. 

The  use  of  computers  for  business 
purposes  is  becoming  common  in 
Italy,  and  there  are  about  four  com¬ 
puter  installations  for  scientific  ap¬ 
plications  in  universities.  However, 
these  are  machines  bought  from  other 
countries,  notably  the  United  States 
and  France.  At  the  University  of 
Bologna,  a  highly  talented  group  of 
engineers  are  just  finishing  the  con¬ 
struction  of  a  large,  very  high  speed 
digital  computer  which  will  be  used 
for  scientific  work  of  all  sorts.  This 
machine  embodies  the  most  modern 
developments,  both  in  logical  design 
and  construction,  and  it  may  be  the 
forerunner  of  a  true  Italian  contribu¬ 
tion  to  computer  design. 

In  the  production  of  standard  elec¬ 
tronic  test  and  research  instrumenta¬ 
tion,  Italy  has  done  very  little  be¬ 
cause  its  industrial  demands  had  not 
been  great  enough  to  support  an  in¬ 
strument  industry.  However,  increas¬ 
ing  industrialization,  and  the  Euro¬ 
pean  Common  Market  are  changing 
this  situation.  In  certain  areas,  such 
(Continued  on  page  64) 
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RECTIFIER 

ASSEMBLIES 


THERMOELECTRIC 
COOLING  DEVICES 


Max.  Ona 
Cycle  60 
C.P.S.  Surge 
Full  Load 

15  AMPS. 
15  AMPS. 


Max.  Rev.  Peak 
Current  Max. 
Temp.  &  P.I.V. 


Max.  DC  Current 
at  TX 

Resistive  Load 


LOW 

POWER 

RECT. 


1.5  MA  (<L  150'C 
JUNCTION 


160  AMPS 


MEDIUM 

POWER 

RECT. 


200  AMPS 
220  AMPS, 
220  AMPS, 


10  MA  (o  190'C 
JUNCTION 


UftfTftWftf 


1200  AMPS 


JUNCTION 
40  MA  (tA  190°C 
JUNCTION 
50  MA  (tt  190’C, 
JUNCTION 


2000  AMPS 


HIGH 

POWER 

RECT. 


3000  AMPS 


3000  AMPS 


Maximum  Ratings 


Typical  Operation 


Class 


AUDIO-PNP 
AUDIO-PNP 
AUDIO-PNP 
IF  -PNP 
IF  -PNP 
IF  -PNP 


2N59 

2N60 

2N403 

2N614 

2N616 

2N617 


2N1015  SERIES-2  AMP 


2N1016  SERIES-5  AMP 


Standard  rectifier  assemblies  are  available  in  all  types  of  circuit 
configurations,  and  are  designed  for  either  forced  air  or  natural 
convection  cooling  with  a  wide  range  of  ratings.  Nickel-platech 
copper  plates  and  other  materials  used  in  these  assemblies 
have  been  chosen  to  insure  satisfactory  performance  in  corro> 
sive  atmospheres  and  high  ambient  temperatures. 


Two  lypes  are  avaiiaole  in  commercial  quantities:  WX814 
(2.5  oz.)  and  WX816  (3.0  oz.).  Both  types  measure  about  an 
inch  and  a  half  square  and  will  find  immediate  application  in 
cooling  germanium  transistors,  infrared  detectors,  optical  sys¬ 
tems,  mechanical  and  electric  instruments,  laboratory  and 
portable  medical  equipment,  and  related  fields  where  spot 
cooling  below  ambient  is  necessary. 


Time  Constant. 

M  SEC. 

TYPICAL  LIMIT 
0.1  0.2  MAX 


The  types  listed  are  just  a  small  sampling  of  the  complete  line  which  can  bysU] 


ifcicUliY^ries. 
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INFRARED 

"I"”*' 

Type 

Noise  Equivalent 
Power  (NEP)  Watts 

'T'  '  ■  ifp. 

Wave*length 
Response.  Microns 

DETECTORS  j 

1  812 

TYPICAL  LIMIT 

5xl0-’«  lO-’o  MAX. 

1-12 

50  AMPERE  SILICON  “TRINISTOR"* 
CONTROLLED  RECTIFIER 

Breakover 

Voltage 

(n  125“C  Tj 

Reverse 

Blocking 

Voltage 

(«  125“C  Tj 

Turn-on 

Time 

Turn-off 

Time 

TYPICAL 

50-200  VOLTS 

50-200  VOLTS 

1.0  m  sec. 

15-20  M  SEC. 

Ic 

Pc 

ma 

mw 

200 

180 

200 

180 

200 

180 

150 

125 

150 

125 

150 

125 

fame 

Vc*x 

Volts 

Ic 

Amps 

Tj 

•c 

ALPHA  CUTOFF 

30-200 

7.5a 

150 

.300 

ALPHA  CUTOFF 
.300 

30-200 

7.5a 

150  , 

When  it  comes  to  SEMICONDUCTORS 

For  the  most  complete  line  of  solid  state  devices... 


•  Westinghouse  has  perfected  the  widest  selection  of  rectifiers, 
transistors,  and  special  semiconductor  devices  available  in  the 
industry.  In  Silicon  power  rectifiers,  Westinghouse  is  the 

acknowledged  leader  in  the  field. 

For  the  most  dependable  semiconductor  devices . . . 

•  Every  Westinghouse  semiconductor  device  has  been  carefully 
designed,  manufactured,  and  thoroughly  tested  to  assure  long  life,  high 

reliability,  and  excellent  stability. 

For  true  voltage  ratings  in  silicon  power  transistors . . . 

9  Only  Westinghouse  2N1015  and  2N1016  silicon  power  transistors  offer 
true  voltage  ratings,  guaranteed  by  100V(  power  testing— means  they  may  be  operated 
continuously  at  the  Vce  listed  provided  the  power  dissipation  of  the  transistor  is 
not  exceeded.  Other  conventional  power  transistors  derate  the  Vce  voltage 

under  comparable  conditions. 


For  new  and  unusual  ideas  in  semiconductors . . . 


•  Westinghouse  is  constantly  pioneering  in  exciting  new 
semiconductor  devices.  Among  the  latest:  a  new  50  ampere  “TRINISTOR”* 
controlled  rectifier;  new  thermoelectric  cooling  devices;  an  extremely 

rapid  and  sensitive  infrared  detector. 

For  quality,  reliability,  performance,  and  availability... 

9  Come  to  \V estinghouse!  For  more 
infoi’mation  call  your  Westinghouse  representative, 
or  wiite  directly  to  Westinghouse  Electric 
Corp.,  Semiconductor  Department,  Youngwood,  Pa. 

vou  CAN  8E  SURE....F  iriTVesti  nghouse 

*Westinghouse  Trademark  Westinghouse  Semiconductor  Department,  V  Youngwood,  Pa. 
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Few  people  can  recall  the  exact 
moment  when  the  course  of  their 
career  was  fixed.  I  can  and  vividly. 
It  was  on  a  Yuletide  trip  in  Chicago 
in  1911.  I  had  already  gone  through 
the  Meccano  and  Lionel  train  stage, 
and  was  now  what  you  might  call 
bicycle-gadget  crazy.  My  mission  was 
new’  handle  grips,  a  luggage  rack, 
parking  stand,  mud  guard  and  per¬ 
haps  a  new’  bell.  On  the  elevator  was 
a  youngster  from  a  higher  grade  in 
my  grammar  school.  He  asked  where 
we  were  going.  I  explained  our  mis¬ 
sion.  “What  do  you  want  that  stuff 
for?”  he  demanded.  “Why  don’t  you 
get  \^'ireless?” 

Mv  answer  was  to  ask  what  he 
meant.  His  almost  unbelievable  ex¬ 
planation  of  the  sending  of  signals 
through  the  air  followed.  Of  course, 
I  had  heard  that  such  a  thing  existed 
— but  only  for  the  Army,  the  Navy 
and  Signor  Marconi.  Certainly  not 
for  use  by  a  ten-year-old  boy.  Fan¬ 
tastic! 

Well,  that  day  we  visited  Marshall 
Fields  &  Co.  The  result:  Adams  Mor¬ 
gan  Loose  Coupler — Universal  Crys¬ 
tal  Detector,  with  one  hunk  each  of 


hasn’t  kept  pace  with  the  electronics 
industry’s  big  trend  toward  the  di¬ 
minutive.  Things  in  our  business 
seem  to  get  smaller  and  smaller — 
shrinking  the  size  of  components  and 
products  while  increasing  perform¬ 
ance  capabilities  to  a  point  where  we 
soon  may  be  accomplishing  every¬ 
thing  with  nothing! 

This,  of  course,  is  “slightly  exag¬ 
gerated” — as  Mark  Twain  once  la¬ 
belled  the  premature  notice  of  his 
demise. 

But  the  solid  fact  remains  that  peo¬ 
ple  in  the  know’  in  electronics  aren’t 
the  least  surprised  these  days  when 
our  industry  comes  out  with  a  tiny 
new’  solid  state  device — no  b  igger 
than  the  head  of  a  match — having  the 
ability  to  perform  miracles  as  an  ac¬ 
tive  circuit  component.  We  call  this 
device  a  tunnel  diode.  Combining 
high  operating  speed,  extreme  rug¬ 
gedness  and  versatility,  it  has  a  vast 
potential  in  ultra-high-speed  comput¬ 
ers  and  in  space  electronic  systems. 
In  spite  of  its  smallness,  it  completes 
its  functions  100  limes  faster  than  a 
transistor. 

But  RCA  and  others  have  smaller 


an  equally  high  percentage  of  prod¬ 
ucts  and  services  will  be  those  not 
available  today. 

Because  of  the  broadness  of  the 
electronics  field,  volumes  could  be 
written  about  the  changes  which  are 
taking  place  within  the  field.  To  be 
more  specific,  I  have  decided  to  di¬ 
rect  attention  primarily  to  the 
changes  in  basic  components — the 
real  building  blocks  of  basic  circuitry 
which  w  ill  make  possible  the  products 
and  services  of  today,  tomorrow  and 
ten  years  hence. 

The  Transistor 

The  major  change  in  components 
— and  in  a  large  section  of  electron¬ 
ics,  as  well — began  on  a  memorable 
day  back  in  1948  when  science 
brought  forth  an  odd-looking  little 
device  known  as  a  transistor,  w’ith 
the  ability  to  do  many  of  the  things 
done  previously  only  by  electron 
tubes. 

While  there  was  not  much  fanfare 
when  it  reached  the  industrv,  the  tiny 
transistor  soon  became  influential  in 
reshaping  the  components  field,  and 
marked  the  beginning  of  new  and  far- 


galena  and  silicon — Mesco  phones, 
and  a  roll  of  aluminum  wire.  My 
receiver  was  built,  installed  and  op¬ 
erating  shortly  after  Christmas. 

Then  came  April  1912.  The  sink¬ 
ing  of  the  Titanic.  And,  because  of 
its  vital  role  in  that  sea  disaster,  wire¬ 
less  got  the  groa^est  press  of  any 
event  up  till  that  time.  ho  was  the 
proud  authoritv  in  my  classroom?  1 
was.  Little  did  1  know’  then  that  I 
would  one  day  work  for  David  Sar- 
nofT  (Chairman  of  the  Board,  Radio 
Cor|)oration  of  America),  the  Mar¬ 
coni  operator  who  singlehandedly 
transcribed  the  names  of  the  Titanic  s 
survivors,  and  made  history  at  the 
shore  end  of  that  communications 
epic. 

Now  as  to  mv  subject.  “The  Chang¬ 
ing  Shape  of  Electronics.”  Let’s  be¬ 
gin  with  me.  Mv  shape  has  under¬ 
gone  an  enormous  change  since 
1912.  I’ve  been  deminiafurized,  or 
monsterized,  if  there  are  such  words. 
It’s  a  cinch  that  my  physical  aspect 


w’onders.  For  instance,  there  is  an 
RCA  integrated  logic  element  so  com¬ 
pact  that  100,000,000  of  them  might 
be  crammed  into  a  cubic  foot.  Con¬ 
sisting  of  a  small  piece  of  silicon 
grooved  to  form  several  transistor¬ 
like  parts  that  work  in  unison,  it  is  so 
diminutive  that  it  can  pass  through 
the  eye  of  a  standard  sewing  needle. 
Yet  put  together  in  various  arrange¬ 
ments,  such  elements  may  perform 
all  basic  computer  functions  of  cal¬ 
culating.  sorting.  “rememl)ering.”  and 
controlling  flow’  of  inh)rmation.  This 
is  believed  by  our  scientists  to  be  an 
important  step  toward  the  ultimate 
goal  of  computer  components  as  com¬ 
pact  as  those  of  the  hmnan  brain. 

1  cite  these  two  examples  to  illus¬ 
trate  the  vast  changes  in  the  size  and 
shape  of  electronics  that  are  taking 
place.  At  RCA.  for  example,  fullv 
80  percent  of  today’s  products  and 
services  did  not  exist  commercially 
fourteen  years  ago.  And  it  is  believed 
that  ten  or  fifteen  years  from  now’. 


reaching  developments  in  electronics. 

Transistors  and  kindred  semicon¬ 
ductors  opeiu'd  the  way  for  a  vast 
new’  array  of  instruments  and  de¬ 
vices  in  advanced  electronics,  and 
hastened  development  of  new’  tecli- 
nologies  ff)r  defense,  industry  and 
consumer  products. 

Teamed  with  other  areas  of  prog¬ 
ress,  semiconductors  gave  a  big  push 
not  only  to  the  components  business, 
but  to  the  whole  elc*ctronics  industry’, 
which  for  manv  years  previously  had 
been  finding  its  main  market  in  ra¬ 
dios,  teles  ision  sets  and  phonographs. 
Now.  spuri(*(l  b\'  the  computer,  and 
space  and  missile  race,  new’  and  grow’- 
ing  markets  for  (deetronies  have  cre¬ 
ated  rerpiirements  for  components  of 
almost  infinite  variety. 

Advances  have  been  accelerated  by 
(lie  tnaid  to  smallness  so  im})ortant 
in  military  communications,  defense 
and  space  systems. 

In  the  race  to  shrink  size  and 
weight,  a  significant  jump  aliead  lias 
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Iteeii  achieved  witli  the  micromodule 
cunce])t — a  joint  ])roject  of  the  Signal 
Corps  with  IK^A  as  prime  contractor. 
Jhis  advance  provides  electronics 
with  a  new  dimension — a  revolution¬ 
ary  space-saving  concept  that  com¬ 
bines  vital  elements  of  uniform  size 
and  sha])e  into  one  simple  unit.  This 
unit,  or  module,  can  be  built  to  func¬ 
tion  as  an  amplifier,  oscillator,  con- 
\erter,  mixer,  filter  and  the  like,  to 
meet  the  specified  needs  in  electronic 
circuit  design. 

By  combining  our  micromodule 
concej)t  with  existing  techniques  in 
miniaturization,  we  can  reduce  many 
militarv  items  to  one-tenth — and  in 
some  cases  to  as  little  as  one-thou¬ 
sandth — their  present  bulk,  with  cor¬ 
responding  weight  reduction. 

Experimental  circuits,  including  en¬ 
tire  assembles,  wiring  and  other  ele¬ 
ments,  have  been  compressed  into 
mirromodulps  no  bigger  than  a 
c<»ugh  drop. 

In  comparison  with  integrated  cir¬ 
cuits  or  molectronics,  the  micro¬ 
module  concept  has  many  advantages. 
It  can  be  adapted  to  almost  any 
solid  state  device,  present  or  future. 


without  modifications.  It  can  ac¬ 
commodate  a  wide  variety  of  mate¬ 
rials  in  its  structure.  Its  individual 
components  can  be  combined  with 
solid  slate  devices  in  a  common  struc¬ 
ture  as  rapidly  as  integrated  circuitry 
or  molectronic  elements  become  avail¬ 
able.  It  can  be  used  in  all  low-power 
transistor  stages,  thereby  encompass¬ 
ing  the  majority  of  today’s  military 
and  commercial  circuits.  Its  assem- 
blv  of  individual  elements  into  a 
module  permits  development  of  cir¬ 
cuitry  in  the  proved  and  tried  “bread¬ 
board’’  method.  The  circuit  engineer 
can  still  tailor  his  components  to 
meet  his  exact  requirements.  This  is 
not  true  of  solid  state  circuitry  which 
requires  that  all  work  be  done  as  a 
coordinated  effort  uniler  one  roof. 

Ibis  requirement  lakes  the  circuit 
flevelopment  resj)onsibilit\  away  from 
the  end  equipment  designer  and  puts 
it  into  the  hands  of  the  nianufacturer 
of  the  solid  state  device. 

Let  me  ask  you  to  do  some  think¬ 


ing  about  one  of  the  problems  faced 
by  the  molectronic  approach.  The  in¬ 
dustry  has  been  making  transistors 
for  more  than  ten  years.  All  manu¬ 
facturers  will  agree  that  as  an  aver¬ 
age  we’re  still  scrapping  40%  of  our 
entire  production  because  of  our  in¬ 
ability  to  control  the  actions  of  elec¬ 
trons  in  solids.  In  some  dillicult 
military  transistors,  scrap  runs  as 
high  as  60  to  70%. 

Now  let’s  assume  your  solid  state 
device  representing  six  or  more  cir¬ 
cuit  elements  mixed  up  in  a  “witch’s 
brew”  follows  the  traditional  reject  or 
failure  patterns  we  have  learned  to 
expect  in  transistor  production. 

If  you  are  lucky,  five  per  cent  of 
your  starts  may  be  usable  devices. 
I'hat  is  economically  intolerable.  Now 
don’t  get  me  wrong.  I  believe  in  in¬ 
tegrated  circuitry.  I  believe  we  will 
learn,  in  time,  to  equal  or  surpass  the 
yields  of  the  individual  component 
approach,  but  there  is  a  long  and 
costly  road  to  travel  before  we  can 
afford  the  price  of  integrated  cir¬ 
cuitry  in  any  but  the  most  sophisti¬ 
cated  gear  such  as  missiles. 

Now  what  about  the  cost  future  of 


micromodules?  Based  on  comparable 
production  volume  it  will  be  less  cost¬ 
ly  than  current  circuitry.  Detailed 
study  of  material  costs,  processing 
costs,  assembly  costs  and  mechaniza¬ 
tion  programs  indicate  that  micro¬ 
modules  will  equal  current  printed 
circuit  costs  on  a  volume  of  only 
5,000,000  modules.  Why  do  I  say 
only  5,000,000?  If  you  take  each 
block  on  a  block  diagram  to  which 
micromodules  applv  across  the  indus¬ 
try  and  multiply  that  by  the  number 
of  equipments  to  be  produced,  you 
reach  a  staggering  total  potential  for 
micromodules  of  nearly  100,000,000. 
And  this  is  only  f^^r  military  equip¬ 
ment.  If  micromodules  can  equal  cur¬ 
rent  costs  on  a  5,000,000  volume,  you 
know  as  well  as  I  do  what  can  happen 
to  costs  if  volume  is  multiplied  by  2, 
4  or  10  times.  At  that  point  TV  and 
radio  will  reap  the  benefit  of  this  new 
approach.  And  then  comes  pocket- 
size  single  sideband  (SSB)  gear. 

To  assist  end  equi])ment  manufac¬ 


turers  and  circuit  engineers  to  be¬ 
come  familiar  with  the  application  of 
micromodules  to  new  equipment  de¬ 
signs,  RCA  had  developed  a  basic 
micromodule  laboratory  kit  (BML) 
to  enable  the  efjuij)ment  manufactur¬ 
er  to  design,  build  and  test  exjieri- 
mental  micromodules  in  the  privacy 
of  his  own  laboratory. 

Th  IS  BiVlE  kit,  as  it  s  known,  in¬ 
cludes  all  tools,  jigs,  fixtures,  mate¬ 
rials,  micro-elements  of  all  basic  tvpes 
designed  especially  to  meet  experi¬ 
mental  requirements.  Moreover, 
through  a  unique  approach  to  the 
design  of  micro-elements  in  the  kit, 
parts  with  multiple  termination  pat¬ 
terns  can  be  modified  to  a  single  de¬ 
sired  pattern  and  electrical  value  by 
abrasion  techniques.  This  provides 
a  high  degree  of  assembly  flexibility. 
Those  of  us  familiar  with  the  micro¬ 
module  concept  believe  that  the  BML 
kit  represents  a  tremendous  advance 
in  the  easy  application  of  micro¬ 
modules  to  equipment  designs. 

Fourth  Dimension 

The  changing  shape  of  electronics 
has  several  dimensions.  We’ve  talked 
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about  the  Size,  the  Weight  and  the 
S|)eed  of  Performance  of  the  New 
Electronics.  There  is  a  fourth  dimen¬ 
sion  (apologies  to  Einstein)  which  I 
shall  call  Time.  We  are  using  the 
first  three  dimensions  to  increase  our 
capability  on  every  front — but  we  are 
failing  miserably  in  one  area  to  apply 
fully  the  advances  of  our  own  crea¬ 
tion.  I  am  speaking  about  test  pro¬ 
cedures  and  systems  cbeck-out. 

With  a  dozen  or  more  blgck  boxes 
in  a  chain,  or  equivalent  circuitry  in 
a  single  unit,  we  are  still  too  often 
pursuing  the  archaic  circuit-by-circuit 
test  that  is  largely  manual  and  very 
time-consuming.  V  e  can  no  longer 
spare  or  afford  the  lime.  By  using  the 
most  modern  methods,  we  can  cut  the 
time  to  a  fraction,  cut  the  skills  re¬ 
quired,  reduce  the  total  number  of 
personnel  and  improve  the  effective¬ 
ness  of  our  tests. 

Bv  the  use  of  advanced  coniiiuting 
techniques,  utilizing  magnetic  and 
paper  tape,  we  can  simulate  any  oper- 
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ating  situation.  By  proper  program¬ 
ming,  we  can  quickly  subject  the  en¬ 
tire  system  sequentially  to  a  complete 
test  of  each  individual  circuit  and  the 
system  as  a  whole. 

We  can  get  fast  printed  answers 
that  show  fault  points  accurately  and 
print  out  repair  instructions.  Such 
digital  evaluation  equipment  is  now 
in  being  for  certain  missile  programs, 
and  even  includes  the  part  numbers. 

But  it  is  now  possible  to  build  uni¬ 
versal  test  sets  based  on  these  prin¬ 
ciples  that  can  handle  any  complex 
electronic  gear. 

To  utilize  fully  such  test  equipment 
the  end  equipment  to  be  tested  must 
have  adequate  access  points.  Most 
current  gear  can  be  tested  through  its 
connecting  cables. 

Fortunately,  modular  construction, 
conventional  or  micromodule,  is  most 
easily  adapted  to  this  application 
since  modular  units  provide  the  input 
and  output  access  points  required. 
Throw  away  or  replaceable  module 
maintenance  philosophies  are  wholly 
compatible  with  this  concept. 

By  programming  on  tape  the  test 
procedures  for  a  large  number  of 
equipments  and  using  truck-mounted 
or  helicopter  transported  test  sets, 
rapid  system  evaluation  is  provided 
with  one  single  test  set. 

As  an  example  of  the  performance 
compared  with  conventional  methods, 
here  are  some  figures  taken  from 
actual  equipment  checks:  Manpower 
— current  method,  twelve  men;  digi¬ 
tal  method,  four  men.  Skills  required 
— current  method,  eight  technicians 
with  high  skill  levels,  four  with 
medium;  digital  method,  two  medium 
skill,  two  low  skill  technicians.  Time 
factor — current  method,  one  hour  and 
a  half:  digital  method,  ten  minutes. 
Here  is  the  important  point.  The 
universal  test  set  eliminates  the  need 
for  complete  engineering  and  produc¬ 
tion  of  special  test  equipment  for 
each  new  equipment  or  system.  All 
that  is  required  when  a  new  equip¬ 
ment  is  introduced  into  the  field  is 
the  development  of  a  test  program 
and  the  creation  of  a  magnetic  tape. 

Electron  Tubes 

Until  only  a  few  years  ago,  the 
electron  tube  was  the  dominant  force 
in  the  transformation  of  our  indus¬ 
try  from  a  single  product  to  a  multi- 
directioned  enterprise.  It  was  the 
heart  of  radio  and  television  circuits, 
phonograph  recording  systems,  inter¬ 
national  radio  communications,  and 
talking  motion  pictures. 

Everyone  has  had  more  than  a 
passing  acquaintanceship  with  the 
electron  tube.  We  have  seen  it  in 
many  shapes  and  sizes  in  the  past. 


We  w  ill  see  more  of  it  in  the  future. 

For,  despite  the  seemingly  won¬ 
drous  performance  of  semiconductors 
and  other  up  and  coming  devices,  the 
electron  tube  not  only  continues  to 
play  an  immensely  important  role  in 
this  rapidly  advancing  art  and  sci¬ 
ence,  but  promises  to  remain  a  vital 
factor  as  time  goes  on. 

Every  time  an  intercontinental  bal¬ 
listic  missile  blasts  off  from  the  Air 
Force  Missile  Test  Center  at  Cape 
Canaveral,  Florida,  scores  of  electron 
tubes  pulse  inside  the  big  “bird,”  and 
help  to  control  its  flight  and  send 
messages  back  to  earth.  Moreover, 
thousands  of  other  tubes  glow  on  the 
ground  base,  and  on  island  watching- 
posts,  that  stretch  5,000  miles  down 
range. 

Radar  tubes  help  track  the  flight. 
Other  types  are  essential  to  communi¬ 
cations,  timing  and  telemetering  sys¬ 
tems  which  record  flight  data. 

Now,  it  is  my  privilege  to  announce 
that  when  Pioneer  V  was  blasted  into 
space  from  Cape  Canaveral  in  March, 
RCA  electron  tubes  played  a  key  role 
in  the  first  stage  of  the  rocket  that 
sent  this  historic  satellite  toward  its 
orbital  path  with  the  sun. 

Almost  from  the  moment  that  it 
began  curving  upward.  Pioneer  V 
emitted  radio  signals  that  gave  U.  S. 
scientists  technical  reports  on  cosmic 
rays,  radiation  and  other  conditions 
in  its  pathway — data  expected  to  an¬ 
swer  key  questions  to  enable  the  U.  S. 
to  put  a  man  safely  into  space. 

At  tracking  and  triggering  stations 
on  the  ground  in  England  and  Hawaii 
RCA  electron  tubes  are  performing 
vital  control  functions  as  Pioneer  V 
hurtles  on  toward  its  extraordinary 
rendezvous.  Each  time  buttons  are 
pushed  to  bring  in  the  satellite’s  sig¬ 
nals,  these  ceramic-metal  tubes  go 
into  action. 

On  the  satellite  itself  are  RCA 
power  tubes  used  to  operate  a  150- 
watt  radio  transmitter  which  will  take 
over  shortly  when  the  5-watt  signal 
source  reaches  a  point  beyond  its 
power  range.  The  larger  transmitter 
will  begin  sending  audible  reports  to 
earth  when  Pioneer  V  reaches  a  dis¬ 
tance  of  eight  to  ten  million  miles. 
This  transmitter  is  designed  to  work 
indefinitely,  and  scientists  hope  that 
it  will  still  be  transmitting  in  1963 
when  Pioneer  V  will  again  overtake 
the  earth  and  come  within  a  .50- 
million-mile  reception  range.  (See 
Pioneer  V  article,  page  42.) 

This  satellite  story  illustrates  dra¬ 
matically  how  very  important  electron 
tubes  are  in  the  conquest  of  space. 
They  remain  equally  important  in 
defense,  in  industry  and  in  the  home 
as  well. 


One  of  the  most  exciting  recent 
developments  is  a  revolutionary  elec¬ 
tron  tube  design,  which  we  call  the 
“Nuvistor.” 

This  thimble-size  tube  has  been 
hailed  by  engineers  as  a  truly  signifi¬ 
cant  advance  in  electronics.  They  be¬ 
lieve  that  features  inherent  in  the 
Nuvistor  design  are  destined  to 
change  our  thinking  about  the  choice 
of  electronic  components,  particularly 
where  improved  reliability,  improved 
efficiency,  small  size  and  low-power 
drain  and  high  frequency  are  impor¬ 
tant  factors. 

Engineers  familiar  with  the  Nuvis¬ 
tor  foresee  for  it  service  lifetimes  of 
tens  or  even  hundreds  of  thousands 
of  hours. 

At  the  end  of  1959,  nine  months 
after  its  development  was  announced, 
more  than  250  manufacturers  of  elec¬ 
tronic  equipment  were  evaluating 
prototypes  of  this  tube  for  use  in  TV 
sets  and  communications  receivers, 
as  well  as  a  wide  range  of  products 
for  defense  and  industry.  The  first 
Nuvistor  triode  is  now  in  commercial 
production. 

Successful  tests  have  recently  been 
completed  on  a  super-power  tube, 
about  the  size  of  a  nail  keg,  which  is 
thought  to  be  the  most  powerful  tube 
ever  built.  It  is  capable  of  producing 
up  to  five  million  peak  watts  of  long 
pulse  power.  This  offers  a  potential 
of  delivering  sufficient  power  to  ex¬ 
plore  the  possibilities  of  outer  space 
communications,  intercontinental  tele- 
vison,  and  radar  on  a  global  basis. 

Under  the  acceleration  of  defense 
and  industry  needs,  new  tube  develop¬ 
ments  of  almost  unbelievable  variety 
continue  to  multiply.  An  estimated 
432,000,000  receiving  tubes  of  many 
types  and  13,100,000  TV  picture 
tubes  were  produced  in  1959.  In 
1957,  RCA  turned  out  its  two  billionth 
electron  tube;  and  a  little  over  a  year 
ago,  we  produced  our  20  millionth 
black-and-white  TV  picture  tube.* 

If  you  get  the  impression  from 
these  figures  that  electron  tubes  are 
still  very  much  with  us,  despite  the 
boom  in  semiconductors,  you  are 
most  certainly  right.  Moreover,  it’s 
my  firm  conviction  that  tubes  will 
continue  to  grow  in  importance,  re¬ 
gardless  of  the  changing  shape  thev 
and  the  electronics  industry  take  in 
the  years  ahead. 

^^Rehirth  of  Communications^^ 

Another  change  of  major  signifi¬ 
cance  is  taking  place  in  the  shape  of 
electronics.  I  call  it  the  “rebirth  of 
communications.”  Coming  out  of 
World  War  11  glamorization  of  some 
of  the  new  technicpies  and  discoveries 
{Continued  on  pas'e  66) 


30 


SIGNAL,  MAY,  I960 


:  recent 
ry  elec- 
call  the 

IS  been 
signifi- 
hey  be- 
in  the 
led  to 
choice 
cularly 
proved 
-power 
impor- 

Nuvis- 
mes  of 
usands 

nonths 
unced, 
if  elec- 
uating 
in  TV 
si  vers, 
iducts 
3  first 
lercial 

been 
tube, 
ich  is 
I  tube 
ucing 
long 
sntial 
0  ex- 
space 
tele- 
lasis. 
fense 
elop- 
riety 
lated 
nany 
:ture 
In 
onth 
year 
onth 

rom 

are 

the 

are 

it’s 

will 

re- 

hev 

in 


i” 

lifi- 

of 

of 

of 

me 

ies 


O 


o- 


o 


o 

c 


o 


o- 


TV 


o 


o- 


o 


a 


o 


o 


o 


o- 


o- 


a- 


o 


o 


o 


o- 


o- 


o 


o 


o 


o- 


TO  THE  ENGINEER 

who  wants  to  transfer  51  circuits  simultaneously 


CAN 

DO 


If  you  need  simultaneous  transfer  of  a  large 
number  of  circuits  without  fail,  take  a  look  at 
AE’s  new  WQA  relay.  It  will  do  the  work  of 
four  or  more  heavy-duty,  general-purpose 
relays  each  with  maximum  spring  pile-ups, 
and  sustain  50  million  or  more  operations 
without  readjustment. 

In  the  WQA  relay,  all  moving  springs  pass 
through  holes  in  a  unique  actuating  “card.” 
Moved  directly  by  the  armature,  the  card  in 
turn  actuates  all  the  moving  springs.  IJhis 
method  of  operation  pre-establishes  exact 
timing  and  sequence  of  all  spring  operations, 
and  at  the  same  time  assures  perfectly  syn¬ 


chronized  “break-before-make”  on  all  circuits. 
Contact  capacities  on  WQA  relays  can  be 
custom-tailored  to  your  needs,  with  either 
one,  two  or  three  levels  of  contact  assemblies 
available,  each  with  a  capacity  of  17  Form  C 
combinations.  Other  Forms  available. 

Our  circuit  engineers  will  be  pleased  to  work 
with  you  in  adapting  the  WQA  to  your  spe¬ 
cific  design.  Or,  if  you  wish,  they’ll  take  on 
the  complete  packaging  job. 

If  you’d  like  more  information  on  the  WQA 
relay,  address  your  request  for  Circular 
1957  to:  Director,  Control  Equipment  Sales, 
Automatic  Electric,  Northlake,  Illinois. 
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Jh[as;.iy iaWiity  problems.  One  Major 
;  Ah*  Command  found  in  a  series  of 
-ita  alerting  system,  a  system 
direct  lines  to  each  of  its 
hi  the  U.  S.,  that  the  entire  sys- 
fsteiii  functioned  perfectly  only  .7%  of 
'  thfe  time.  In  other  words,  93%  of  the 
time  they  failed  to  raise  one  or  more 
of  their  subordinate  bases  because  of 
communications  failure.  They  subse¬ 
quently  had  their  system  re-engi¬ 
neered  to  provide  an  automatic  check¬ 
out  system  which  provided  an  alarm 
when  one  or  more  bases  was  out  of 
contact.  It  is  interesting  to  note  that 
this  system  did  not  basically  provide 
greater  reliability;  it  simply  w^arned 
of  an  outage  as  soon  as  it  happened 
and  permitted  maintenance  action  at 
once.  From  the  experience  of  other 
ZI  commands,  the  experience  of  this 
one  command  was  in  no  wav  unique. 

We  are  all  familiar  with  the  effi¬ 
ciency  and  reliability  of  the  Trans¬ 
atlantic  cable  system  when  it  is  oper¬ 
ating.  However,  between  1  Decem¬ 
ber  1959  and  1  February  1960,  there 
were  12  cable  breaks  in  the  Atlantic 
including  one  of  the  coaxial  telephone 
cable.  Also,  even  the  highly  engi¬ 
neered,  repeatedly  checked  circuitrv 
provided  by  the  Air  Force  Command 
Post  to  alert  the  uniffed  and  speci¬ 
fied  commanders  has  its  share  of  out¬ 
age,  as  aTiyone  who  uses  it  regularly 
can  testify. 

No  one  familiar  with  high  frequen¬ 
cy  radio  needs  to  be  reminded  of  tbe 
vagaries  of  the  ionosphere,  particu¬ 
larly  over  northern  paths.  VLF  and 
LF  are  not  subject  to  the  same  de¬ 
gree  to  propagation  difficulties,  but  in 
areas  of  high  ambient  atmospheric 
noise  they  are  unreliable  if  not  com¬ 
pletely  unw  orkable.  Moreover,  the  size 
requirements  for  VLF  and  LF  anten¬ 
nas  are  prohibitive  for  manv  military 
apf)lications. 

Scatter  communications  of  various 


Today  in  military  comB^ttiluCa- 
tions  we  find  that  we  havi^'.lm- 
proved  the  speed  and  capacity  of  our 
communications  systems  by  several 
orders  of  magnitude  but  have  failed 
to  provide  the  most  necessary  ele¬ 
ment — that  of  reliability.  The  need 
for  reliability  is  greater  than  ever  and 
without  it  our  advances  in  speed  and 
capacity  may  be  of  little  significance. 

Never  was  reliability  so  vital.  For 
years,  a  99%  efficient  circuit  was 
considered  to  be  a  sought  after  goal. 
Today  that  1%  outage,  amounting  as 
it  does  to  14.4  minutes  per  day,  is  un¬ 
acceptable.  By  grim  coincidence,  this 
nearly  15  minute  outage  approxi¬ 
mates  the  count-down  time  of  an 
ICBM,  the  length  of  time  it  takes  to 
scramble  SAC  and  the  amount  of 
warning  we  can  expect  from  the  Bal¬ 
listic  Missile  Early  Warning  System. 

There  are  many  reasons  why  com¬ 
munications  fail.  Electronic  equip¬ 
ment  has  become  so  familiar  to  us  all 
that  we  tend  to  forget  how  remark¬ 
able  it  is  that  it  works  at  all.  The 
signal  levels  that  must  be  detected, 
amplified  and  put  to  w^ork,  when  con¬ 
sidered  in  an  absolute  sense,  are  very 
tiny  indeed.  Very  small  variations  in 
the  value  of  a  component  are  often 
sufficient  to  cause  failure.  Moreover, 
electronic  equipment  is  inherently  ill 
suited  to  preventive  maintenance. 
Little  can  be  done  to  anticipate  trou¬ 
ble  and  remedy  it  before  equipment 
or  component  failures.  Routine  re¬ 
placement  is  not  the  answer;  certain 
components,  particularly  vacuum 
tubes,  are  more  likely  to  fail  early  in 
their  life  than  they  are  later.  Load 
conditions  are  not  suitable  criteria 
for  reliability;  some  tubes  have  bet¬ 
ter  reliability  under  lighter  than  rated 
load,  others  under  full  load  and  some, 
it  appears,  are  not  reliable  under  any 
conditions  of  load.  Solid-state  tech¬ 
niques  show  many  of  the  same  diffi- 


SIGNAL,  MAY,  I960 


[ajor 
;s  of 
stem 
•f  its 
svs- 
hof 
f  the 
nore 
e  of 
hse- 
n"i- 
eck- 
arm 
t  of 
that 
/ide 
ned 
ned 
1  at 
her 
this 
[ue. 
effi. 
ms- 
)er- 

3ni- 

ere 

itic 

me 

igi- 

try 

ind 

;ci- 

iJt- 

rly 

m- 

he 

:u- 

rid 

ie- 

in 

*ic 

11- 

ze 

n- 

ry 

LIS 


kinds  have  been  advanced  as  a  solu¬ 
tion  to  the  problem;  it  is  true  that 
they  have  represented  a  significant 
improvement.  Tropospheric  scatter, 
in  particular,  has  provided  us  quite 
satisfactory  links.  The  problem  here 
is  that  the  maximum  range  of  the 
technique  retjuires  a  number  of  links 
connected  in  a  series  if  any  distance 
is  to  he  covered.  The  over-all  reli- 
ahilitv  of  the  system  then  represents 
the  product  of  the  reliability  of  the 
individual  links  (three  90%  efficient 
links  in  the  series  adds  up  to  an  over¬ 
all  system  reliability  of  approximate¬ 
ly  73%).  Although  most  tropo  links 
in  themselves  have  a  high  reliability, 
any  failure  of  one  link  brings  the 
whole  system  down.  Additionally, 
tropo  scatter  antennas  are  vulnerable 
to  icing  and  wind  damage.  Iono¬ 
spheric  scatter  runs  into  frequency 
problems  and  into  various  forms  of 
unusual  interference  such  as  anomal¬ 
ous  propagation  from  instant  inter¬ 
ference  sources  not  to  mention  “hack 
scatter.” 

Considerable  hope  has  been  held 
out  for  the  use  of  active  or  passive 
man-made  satellites.  Even  if  one 
ignores  the  well  known  reliability 
problems  encountered  in  placing  a 
satellite  in  orbit,  the  active  satellites 
are  subject  to  all  the  normal  compo¬ 
nent  failures,  accentuated  in  this  case 
hv  the  high  shock  factor  encountered 
in  launch  and  various  other  forces 
and  radiations  induced  hv  their  spe¬ 
cial  environment.  Passive  satellites 
are  less  subject  to  these  problems  hut 
for  most  military  purposes  require 
far  too  much  in  the  wav  of  power 
and  antenna  gain  to  he  useful. 

In  all  of  the  above,  we  must  re¬ 
member  that  we  are  only  talking 
about  reliability  in  time  of  peace. 
The  bull-dozer  operator  who  cut  the 
power  line,  the  trawler  operator  who 
caught  the  submarine  cable  instead 
of  a  flounder  and  the  careless  camper 
wdio  set  the  forest  fire  that  burned 
out  the  Alcan  highway  cable  are  not 
at  Avar  with  the  United  States,  al¬ 
though  there  are  times  when  it  would 
probably  be  difficult  to  convince  the 
harried  communicators  of  this  fact. 
In  addition  to  all  of  the  acts  of  God, 
and  the  accidental  acts  of  man,  in 
war  we  must  be  prepared  for  delib¬ 
erate  jamming,  sabotage,  the  effects 
of  high  altitude  nuclear  bursts  and 
damage  to  the  installations  themselves 
hv  enemv  action.  In  short,  to  the  in- 
lu'rentlv  unreliable  peace-time  system 
we  add  a  number  of  powerful  factors 
that  tend  to  reduce  the  already  un¬ 
acceptably  low  reliability. 

Even,  if  by  some  miracle,  we  were 
to  render  our  communications  im¬ 
pervious  to  all  of  the  various  types 


of  interruptions  we  have  discussed, 
we  still  have  the  problem  of  people. 
Although  man  is  probably  the  best 
instrument  for  operating  communica¬ 
tions  systems  that  can  be  found,  even 
the  most  optimistic  do  not  claim  in¬ 
fallibility  for  him.  It  appears  to  be 
a  demonstrated  fact  that  we  must  be 
content  with  imperfect  people. 

In  considering  all  of  this,  one  can¬ 
not  help  but  feel  that  we  are  up 
against  some  law  of  behavior  that  is 
working  in  its  inexorable  way  to  re¬ 
duce  the  reliability  of  our  communi¬ 
cations.  The  “Theorum  of  the  Inher¬ 
ent  Perversity  of  the  Inanimate  Ob¬ 
ject”*  has  been  blamed.  Unquestion¬ 
ably  Murphy’s  Law**  is  also  a  factor. 
Aside  from  these  there  must  be  some 
other  factor  that  is  working  against 
us. 

Maihemniieal  Factor 

There  is,  in  fact,  a  readily  deter¬ 
mined  mathematical  factor  at  work. 
We  touched  upon  it  above  when  we 
referred  to  the  over-all  efficiency  of 
a  number  of  links  in  series.  Simply 
stated,  the  probability  of  a  number  of 
events  occurring  simultaneously,  or 
one  after  another  in  series,  is  the 
product  of  their  individual  probabili¬ 
ties.  Hence,  the  probability  of  all  3 
links  being  operational  when  each  one 
individually  has  a  .9  probability  of 
being  operational  is  .9x.9x.9  or  .729. 
As  one  can  readily  see,  the  probabil- 
j’ty  of  several  events  occurring  simul¬ 
taneously  is  considerably  less  than 
the  probability  of  any  one  of  them 
occurring.  Anyone  who  ever  tried  to 
make  8  “the  hard  way”  can  attest  to 
this.  By  their  very  nature,  communi¬ 
cations  are  susceptible  to  many  fail¬ 
ures  caused  by  this  mathematical 
principle.  It  is  inexorable  and  we 
might  as  well  accept  it. 

However,  having  discovered  that 
the  mathematics  of  probability  fre¬ 
quently  work  against  us,  is  there  any 
wav  of  putting  them  to  work  on  our 
side?  Vi  e  think  that  there  is.  The 
obvious  wav  to  approach  this  is  to 


*Tlie  theorum  advances  that  inanimate 
objects  inherently  behave  in  a  perverse 
fashion.  It  is  the  working  of  this  theorum 
that  causes  heads  to  turn  off  screws,  zip¬ 
pers  to  jam  and  window's  to  stick. 

**  Murphy’s  Law  is  the  law  advanced  J)y 
one  M/Sgt  Murphy,  a  crew  chief  of  many 
years  experience.  He  stated  “If  there  is 
any  way  a  part  can  be  improperly  installed, 
someone  will  improperly  install  it.”  Al¬ 
though  originally  advanced  in  connection 
with  aircraft  maintenance,  subsequent  in¬ 
vestigations  by  M/Sgts  Shultz,  Cohen  and 
Dahnovieh  have  proven  its  applicability  to 
C-E.  Tlie  latter,  by  the  wav,  is  the  author 
of  the  Dahnovieh  axiom,  “If  it  works,  don’t 
fix  it.”  Application  of  this  principle  has  in 
some  instances  reduced  outage  by  as  much 
as  .30%. 


put  rcMM'se  English  on  the  problem 
to  minimize  the  probability  of  fail¬ 
ure.  How'  do  we  do  this?  Simple 
enough;  just  design  the  system  so 
that  several  routes  must  fail  simul¬ 
taneously  in  order  to  have  complete 
system  failure.  Let  s  trv'  3  circuits 
again,  this  time  in  parallel  with  each 
having  a  probabilitv  of  .9  of  operat¬ 
ing.  Since  the  jirohahility  of  failure 
is  equal  to  1  minus  the  probability  of 
functioning,  the  former  is  equal  to 
1  — .9  or  .1.  If  over  a  given  path  we 
have  3  independent  routes  each  hav¬ 
ing  a  probability  of  failure  of  .1,  the 
probability  of  system  failure  is  then 
the  probability  of  the  simultaneous 
failure  of  all  three  or  .lx.lx.l  or 
.001 ;  we  now’  have  a  99.9%  sv'stem. 
This  begins  to  look  like  we  are  get¬ 
ting  somewhere.  In  fact,  if  we  have 
one  of  our  paths  a  .9  circuit,  another 
a  .7  and  another  a  .6,  their  respective 
probability  of  failure  being  .Ix.3x.4, 
or  .012  or  a  98.8%  probabilitv  of 
successful  communications.  Even  ad¬ 
dition  of  several  poor  circuits  mav  be 
well  worthwhile  in  terms  of  the  over¬ 
all  system  reliability  gained. 

Of  course,  something  that  would 
destroy  either  terminal  would  have 
the  effect  of  nullifying  all  of  the  paths 
but  then  if  the  terminal  is  destroyed 
there  probahlv  would  be  no  one  hav¬ 
ing  a  need  for  communications  any¬ 
way.  The  only  catch  in  the  problem 
is  that  the  paths  must  be  truly  inde¬ 
pendent  so  that  the  same  interruption 
cannot  affect  more  than  one.  Of 
course,  there  are  various  degrees  of 
independence  and  anv  degree  of  inter¬ 
dependence  will  tend  to  reduce  the 
pure  probability  advantages.  How¬ 
ever.  we  should  attempt  to  maximize 
independent  circuitry  in  all  our  plan¬ 
ning.  Provision  of  multiple  media  of 
transmission  (HE,  cable,  scatter,  etc.) 
between  the  same  two  points  is  a 
good  wav  to  do  this  and  can  allow 
system  reliability  far  in  excess  of  that 
possessed  hv  any  one  of  the  media. 

In  this  imperfect  world  of  ours, 
there  seems  to  be  no  solution  to  the 
problem  of  providing  reliable  mili¬ 
tary  communications  except  through 
the  application  of  the  laws  of  proba¬ 
bility,  making  maximum  use  of  re¬ 
dundancy  and  duplication.  It  is  for 
this  reason  that  we  must  hold  on  to 
some  less  efficient  circuits  even  after 
much  higher  quality  facilities  are 
available.  Only  bv  providing  the 
maximum  number  of  independent 
routes  between  two  points  can  we 
make  probability  work  for  us.  We 
then  require  the  simultaneous  failure 
of  many  elements  before  we  have  to¬ 
tal  system  failure — as  w’e  have  seen, 
a  very  unlikely  event. 


SO  SIGNAL.  MAY.  I960 


33 


I 


Rugged  all  the  way... inside  and 


MISSILE  GUIDANCE 


•  • 


EAf?LY  WARNING 
SYSTEMS 


I 

iuU*^  I 


MESA 


COMMERCIAL  DATA 
SYSTEMS  . 


«  • 


Here  is  the  secret  of  MESA  const 
Narrow  base  layer  diffused  into  < 
•  body  mokes  the  entire  transistor  i 
a  solid  rugged  block,  os  shown 
cross  section. 


RCA-2N1300  and  2N1301 


COMPUTER  TRANSISTI 


FIRE  CONTROL 


**  MULTIPLEX 
•  SYSTEMS 


Now  you  can  see  why  RCA-2N1300  and  2N1301  germanium  P-N-P  diffused- junction  M( 
computer  transistors  achieve  and  maintain  top  performance  at  high  frequencies.  Fn 
base  to  case,  reliability  is  built  in  for  today’s  high-speed  switching  applicatioi 


Ruggedness  and  reliability  are  inherent  in  the 
RCA-2N1300  and  2N1301  Mesa  Computer 
Transistors.  They  are  specifically  designed,  con¬ 
structed,  and  tested  to  assure  extra  dependability. 


fused-junction  process  in  combination  with  RC. 
mesa-construction  technique  makes  possible 
high  collector-breakdown-voltage  and  pum 
through-voltage  rating  of  these  devices. 


Through  rugged  Mesa  construction  RCA  achieves 
the  extremely  narrow  base-width  necessary  for 
switching  speeds  up  to  10  Me  without  sacrificing 
mechanical  strength.  Mesa  construction  provides 
high  dissipation  capabilities  and  assures  long  and 
dependable  performance  under  the  most  severe 
field  conditions. 


As  a  result  of  these  features  plus  built-in  rugge 
ness,  the  RCA-2N1300  and  2N1301  can  meet  t 
stringent  mechanical  and  environmental  requi 
ments  of  the  basic  military  specification  MIL- 
19500A. 


RCA’s  diffused-junction  process  provides  a  flat, 
precise  junction  assuring  exceptional  uniformity  of 
electrical  characteristics  from  unit  to  unit.  This  dif¬ 


Call  your  RCA  representative  today  and  get 
complete  story  on  these  low-cost  extra  relia 
types.  For  further  technical  information,  wi 
RCA  Commercial  Engineering,  Section  E-6o-N 
Somerville,  New  Jersey. 


RADtO  CORPORATION  OP  AMERICA 


SEMICONDUCTOR  AND  MATERIALS  DIVISION 


SOMERVILLE,  N.  J. 


ANOTHER  WAY  RCA  SERVES  YOU  THROUGH  ELECTRONICS 


SPACE 
EXPLORATION 


East;  744  Broad  St.,  Newark,  N.  J.,  HUmboldt  5-3900  •  Northeast:  64  "A"  St.,  Needham  Heights  94,  Mass.,  Hlllcrest  4-7200  •  East  Central:  714  New  Center  Bldg.,  Detroit 
TRinity  5-5600  •  Central:  Suite  1154,  Merchandise  Mart  Plaza,  Chicago,  III.,  WHitehall  4-2900  •  West:  6355  East  Washington  Blvd.,  Los  Angeles,  Calif.,  RAymond  3-8361  •  Si 
7905  Empire  Freeway,  Dallas  7,  Texas,  FLeetwood  7-8167  •  Gov’t:  224  N.  Wilkinson  Street,  Dayton,  Ohio,  BAIdwin  6-2366;  1625  “K"  Street,  N.W.,  Washington,  D  C.,  DIstric 


AVAILABLE  THROUGH  YOUR  RCA  DISTRIBUTOR 
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ONLY  A  FEW  YEARS  ago,  many 
people  thought  facsimile  had 
something  to  do  with  a  cereal  box  or 
a  counterfeit  dollar  bill.  Today,  fac¬ 
simile  telegraphy,  usually  referred  to 
as  “facsimile,”  is  well  recognized  as 
a  form  of  record  communications 
with  a  promising  future,  especially 
since  it  is  to  he  given  an  opportunity 
to  compete  with  railroads  and  air¬ 
planes  in  moving  the  mail. 

There  is  some  confusion  as  to  the 
scope  of  facsimile.  Some  are  of  the 
opinion  that  it  refers  only  to  black 
and  white  recording;  others  have 
the  feeling  it  refers  onlv  to  electro¬ 
lytic  recording.  The  definition  of 
facsimile  includes  nearly  all  forms  of 
picture  or  graphic  transmission 
whether  it  he  black  and  white  or 
t)h()tographic.  Facsimile  encompasses 
wire  photo,  radio  photo,  sound  photo, 
photo  fax,  weather  fax,  telephoto,  etc. 

It  cannot  he  said  that  facsimile  has 
“arrived”  until  it  is  responsible  for 
the  movement  of  a  much  larger  per¬ 
centage  of  the  message  traffic  than 
it  is  today.  In  reaching  its  present 
status,  many  failures  have  been  left 
by  the  wayside  since  the  construc¬ 
tion  of  the  first  machine  over  a  cen¬ 
tury  ago.  The  first  signs  of  perma¬ 
nent  success  appeared  when  Radio 
Corporation  of  America  established 
an  overseas  radiophoto  service  in 
1924  and  American  Telephone  & 
Telegraph  Co.  established  a  telephoto 
service  in  the  following  vear.  The 
news  picture  services  were  the  prime 
support  for  facsimile  until  the  end 
of  World  War  II. 

The  first  serious  application  the 
military  had  for  facsimile  equipment 
purchased  by  the  Signal  Corps  during 
the  war  was  the  transmission  of 
weather  maps  from  Washington,  D. 
C.  to  Presque  Isle,  Maine,  the  jump- 
ing-off  point  for  the  bombers  ferried 
to  Fhirope.  This  equipment,  the  FX-1 
was  a  re-hash  of  the  facsimile  de¬ 
signed  for  the  news  photo  division  of 
The  Neiv  York  Times.  The  copy  size 
was  7x8  inches.  Only  one-fourth  of 
a  weather  map  could  be  transmitted 
at  a  time.  The  need  for  a  larger  ma¬ 
chine  resulted  in  the  AN/TXC-1 
which  handled  maps  having  a  size  of 
12  X  18  inches. 

The  AN/TXC-1  served  a  very  use¬ 
ful  purpose  in  the  European  Theatre 
during  the  war.  General  Donald 
Yates,  USAF,  who  was  responsible 
for  the  utilization  of  facsimile  by  the 
Air  Weather  Service,  brought  his 
equipment  back  after  the  war  and 
set  up  what  seemed  to  be  a  very 
ambitious  program  of  transmitting 
weather  maps  to  all  Air  Force  instal¬ 
lations  throughout  the  Continental 


United  States.  A  wire-line  network 
was  established  connecting  over  130 
air  weather  offices  to  a  Weather  Cen¬ 
tral  in  the  Weather  Bureau  in  Wash¬ 
ington,  D.  C. 

Today,  this  National  Facsimile 
Network  is  furnishing  more  than 
sixty  weather  maps  daily  to  over  600 
Army,  Navy,  Air  Force,  Weather 
Bureau,  air-line  and  private  meteor¬ 
ologist’s  offices.  Before  facsimile,  as 
much  weather  information  as  possi¬ 
ble  was  transmitted  in  coded  form  by 
printing  telegraphy  such  as  Teletype. 
The  meteorologists  receiving  this  in¬ 
formation  required  about  two  hours 
to  draw  up  and  interpret  a  complete 
surface  map  of  the  U.  S.  No  two 
meteorologists  arrived  at  the  same 
interpretation.  Flyers  making  cross¬ 
country  trips  often  found  quite  dif¬ 
ferent  maps  at  various  airports  that 
were  prepared  from  the  same  infor¬ 
mation  transmitted  from  Washing¬ 
ton.  The  need  to  know  weather  and 
forecasts  was  best  satisfied  by  fac¬ 
simile. 

Many  engineers  who  worked  on 
facsimile  for  news  and  weather  serv¬ 
ices  regarded  their  work  merely  as 
stepping  stones  toward  a  facsimile 
system  to  handle  point-to-point  mes¬ 
sage  traffic.  Western  Union  lost  no 
time  with  stepping  stones.  They 
leaped  directly  into  facsimile  for 
message  communications.  Their  first 
message  service  was  between  New 
York  City  and  Buffalo  in  1936.  To¬ 
day,  they  have  35,000  small  facsimile 
sets  for  transmitting  from  customers’ 
offices  to  main  offices.  These  small 
facsimile  sets  carry  the  trademark 
“Desk  Fax.”  A  few  hundred  facsim¬ 
ile  sets  of  a  larger  size  are  in  various 
tvpes  of  services.  In  addition  to 
Western  Union  facsimile  operations, 
message  traffic  is  being  handled  over 
phone  circuits  with  equipment  manu¬ 
factured  by  Stewart  Warner.  Elec¬ 
tronic  Communications  and  Westrex 
(formerly  Times  Facsimile  Corpora¬ 
tion).  Facsimile  is  in  regular  service 
in  Europe  for  message  traffic. 

Newspaper  publishers  around  the 
world  were  startled  to  learn  that  the 
delegates  to  the  1956  Republican 
Convention  in  San  Francisco  received 
each  morning  a  facsimile  edition  of 
The  New  York  Times.  Except  for 
the  absence  of  advertisements,  it  was 
difficult  to  distinguish  the  San  Fran¬ 
cisco  edition  from  the  regular  New 
York  edition. 

The  greatest  excitement  over  this 
accomplishment  occurred  in  the  Land 
of  the  Rising  Sun.  Today,  the  Tokyo 
Asahi  is  publishing  a  facsimile  news¬ 
paper  in  Saporro  in  the  northern  is¬ 
land  of  Japan.  Another  newspaper, 
(Continued  on  pa^e  37) 
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by  A.  6.  Cooley,  Executive  Vice  President 
Research  &  Development 
Westrex  Corporation 
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is  experienced 
...in  Radar 
Surveillance  Systems 


The  eye  was  man’s  first  instrument  of 
surveillance.  Its  most  unique  character¬ 
istic  is  the  ability  to  distinguish  mov¬ 
ing  objects. 

LFE,  a  pioneer  in  motion  detection  by 
radar  means,  is  prime  contractor  for  a 
new  Ground  Control  Approach  System 
for  tactical  air  traffic  control.  Now  in 
production,  it  exemplifies  the  latest  in 
lightweight,  portable  GCA  equipment. 

This  is  an  illustration  of  LFE’s  interest 
in  radar  techniques  with  continued 
emphasis  on  motion  detection.  Such 
techniques  are  having  an  evolutionary 
influence  on  military  and  industrial 
systems. 

Further  details  about  LFE  Radar  Sur¬ 
veillance  Systems  may  be  had  by  writ¬ 
ing  the  Vice  President  of  Marketing. 
Ask  for  Technical  Data  Digest 
No.  6024  . 
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Mainivlii  Sliirnhun,  has  facsimile 
equi])ment  that  is  being  used  for 
evaluation  purposes  while  awaiting 
delivery  of  additional  efjuipnient  that 
^\  ill  be  used  in  publishing  in  another 
Japanese  city.  F^quipment  is  now 
l>eing  installed  for  the  services  of  a 
third  newspaper,  the  Yorniuri  Shim- 
bun. 

A  brilliant  future  for  ])ressfacsimile 
in  Japan  seems  assured.  It  is  quite 
probable  that  pressfacsimile  will  have 
its  place  in  the  magazine  and  news¬ 
paper  industry  in  this  country.  Trans¬ 
mitting  a  page  of  stock  market  re¬ 
ports  by  telegraph  without  an  error 
is  close  to  an  impossibility.  It  is 
almost  an  impossibility  to  produce 
an  error  by  facsimile  without  it  being 
obvious. 

The  transmissions  from  New  York 
to  San  Trancisco  were  made  over  a 
video  circuit  at  the  rate  of  one  page 
in  two  minutes.  Since  that  time, 
ecjuipment  has  been  made  to  record 
four  times  as  many  elemental  areas 
per  second.  This  means  one  page 
could  be  transmitted  in  one  half 
minute,  if  the  same  number  of  ele¬ 
mental  areas  per  s(|uare  inch  were 
transmitted. 

The  success  of  high  speed  pressfac¬ 
simile  has  given  encouragement  to 
those  who  look  forward  to  high  speed 
message  or  letter  facsimile.  Tech- 
ni(|ues  needed  to  make  a  success  of 
letter  facsimile  are  already  known; 
however,  work  has  to  be  done  to  put 
the  hardware  in  proper  form  and  to 
tune  up  the  system  to  meet  operating 
re(|uirements. 

The  co])y  must  be  scanned  in  the 
flat,  because  for  the  high  speeds,  it 
would  he  impractical  to  scan  a  re¬ 
volving  drum.  Two  forms  of  flat  bed 
scanners  are  available.  I  he  first  form 
is  a  flying  spot  scanner  of  the  cathode 
ray  tube  type.  A  spot  is  swept  across 
tlie  face  of  the  tube  and  is  projected 
upon  the  copy  through  a  lens  system. 
Light  projected  through  transparent 
copy  or  reflected  from  opaque  copy 
is  picked  up  by  the  photo  tube  and 
converted  to  a  signal  for  transmis¬ 
sion.  As  the  spot  sweeps  across  the 
copy,  the  copy  is  moved  perpendicu- 
larlv  to  the  sweep.  Such  an  arrange¬ 
ment  was  first  demonstrated  by  RCA 
with  their  UltraF'ax  system  in  1948. 
I'he  copy  was  in  the  form  of  a  16 
millimeter  film.  A  film  having  a  re¬ 
cording  of  Gone  with  the  Wind  was 
transmitted  in  two  minutes  and 
tw’enty-one  seconds.  Two  years  prior 
to  the  demonstration  in  Washington, 
David  Sarnoff,  RCA  Chairman  of  the 
Board,  made  the  ])rediction.  “Future 
generations,  I  am  sure,  will  have  a 
radio  mail  system  that  Avill  make  our 
])resent  delivery  system — splendid  as 


it  is — seem  as  slow  as  the  Pony  l^x- 
prcss.’’  To  photograjjh  the  mail  on 
to  a  film  would  be  costly  and  cumber¬ 
some.  The  original  copy  for  trans¬ 
mission  must  be  moved  by  a  belt 
past  a  scanning  beam. 

In  the  second  system,  the  flying 
spot  can  be  derived  from  an  ordinary 
incandescent  lamp.  The  sweep  of  the 
spot  is  accomplished  by  means  of  a 
high  speed  rotating  prism.  Such  a 
system,  the  AN/GXC-4,  operating  at 
a  lower  speed  was  described  in  the 
July  1957  issue  of  Signal. 

Both  systems  accomplish  the  same 
results.  It  is  not  known  at  this  time 
which  will  prove  to  be  the  most  eco¬ 
nomical  and  reliable. 

Recording  on  photogra|)hic  paper 
would  be  too  expensive.  Jhe  use  of 
conventional  facsimile  recording  pa¬ 
per  such  as  electrolytic  paper.  Time- 
fax  and  Teledeltos  would  be  prohibi¬ 
tive  in  cost.  Pressure  sensitive  papers 
might  be  used  at  lower  speeds.  But 
in  trunk  circuits  operated  at  video 
speeds,  it  appears  that  some  form  of 
electrostatic  recording  is  the  best 
answer. 

Two  Systems  of 
Electrostatic  Recordings 

Electrostatic  recording  can  be  in 
two  forms.  In  the  first  form,  the 
recording  paper  is  given  an  electric 
charge  on  the  surface.  The  areas 
which  are  to  appear  white  are  dis¬ 
charged  by  the  light  from  a  cathode 
ray  flying  spot  recording  system.  The 
life  of  the  phosphorous  on  the  face 
of  a  cathode  ray  tube  used  in  this 
type  of  service  is  rather  short.  The 
answer  to  this  limitation  may  be  in 
a  new’  rotating  anode  type  of  cathode 
ray  tube  developed  by  CBS  Labora¬ 
tories.  It  is  known  as  the  Line-Scan 
tube.  Instead  of  the  electron  beam 
striking  the  face  of  the  tube,  it  strikes 
the  rotating  drum  that  is  covered  wdth 
a  phosphorous  coating.  In  this  way, 
the  phosphor  heating  is  distributed 
over  the  entire  drum. 

In  a  second  system  of  electrostatic 
recording,  the  record  sheet  receives  a 
charge  from  the  end  of  a  cathode  ray 
tube  in  accordance  with  the  beam 
intensity.  The  charge  is  conducted 
through  the  glass  face  of  the  tube  by 
means  of  small  wires  .001  inch  in 
diameter  and  spaced  250  to  the  inch. 
This  is  known  as  the  Printapix  tube 
manufactured  bv  Litton  Industries 
and  is  employed  in  the  Video  *Fac- 
simile  System  develoj)ed  bv  A.  B. 
Dick. 

In  making  a  recording  from  a 
Printapix  tube,  ordinary  paper  can 
be  used  to  receive  tbe  electrostatic 
charge.  The  paper  is  dusted  wdlh  a 
powdered  ink  and  developed  in  the 


usual  way  b\  heating.  At  the  video 
sj)e(*ds  employed,  the  problems  of 
inking  and  fixing  by  heat  have  not  as 
yet  been  solved.  A  recording  paper  de- 
\ eloped  by  Burrouglis  that  fixes  by 
|)iessing  the  ink  into  a  coating  ap¬ 
pears  promising. 

It  is  apparent  that  a  video  speed 
facsimile  system  intended  for  message 
or  letter-type  communications  can 
best  be  engineered  around  an  as¬ 
sembly  of  techniques  developed  in 
the  laboratories  of  many  companies. 

While  the  thought  of  video  speed 
facsimile  in  various  types  of  services 
is  intriguing,  one  must  not  lose  sight 
of  the  more  mundane  but  very  im- 
])ortant  service  facsimile  is  perform¬ 
ing  at  lower  speeds.  The  Chinese 
were  conservative  when  they  invented 
the  expression,  “One  picture  is  worth 
a  thousand  words.”  A  thousand 
words  cannot  produce  the  impact  that 
is  conveyed  in  many  of  the  facsimile 
pictures  we  see  in  our  dailv  papers. 
A  thousand  words  will  not  tell  the 
story  portrayed  by  most  of  the 
weather  maps  that  continually  flow 
from  the  Weather  Central  which  is 
now  at  Suitland,  Md.  The  time  to 
absorb  the  information  which  is  pre¬ 
sented  graphically  by  facsimile  is  but 
a  fraction  of  the  time  required  to 
read  and  absorb  one  thousand  words. 
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ELECTRONIC  INSTRUMENTATION 
FOR  FREQUENCY  AND  TIME 


by  H.  F.  HASTINGS,  Radio  Division,  II.  S.  Navai  Research  Laboratory 


^^The  demand  for  ever  greater  preci¬ 


sion  and  accuracy  of  frequency  and 


time  never  ceases. 


^  J.  HE  Navy,  because  of  constant 
need  to  rely  on  clocks  for  long  range 
navigation  and  on  radio  for  long  dis¬ 
tance  communication,  has  always 
been  deeply  concerned  in  the  de¬ 
velopment  of  precise  techniques  and 
devices  for  accurate  generation  and 
determination  of  frequency  and  time. 
The  Naval  Observatory  has  been  de¬ 
termining  time  for  the  United  States 
since  the  e^.ily  1830’s.  In  1904,  the 
Navy  transmitted  the  first  radio  time 
signal.  In  1913,  the  U.S.  Naval  Radio 
Station,  Arlington,  Virginia,  began 
the  first  regular  time  broadcasts. 
These  transmissions  were  received  in 
distant  parts  of  the  world,  including 
Europe,  as  well  as  in  areas  close  to 
the  United  States.  In  the  latter  1920’s, 
the  Naval  Research  Laboratory  con¬ 
ducted  studies  of  the  international 
transmission  of  precision  frequency 
signals  at  20  megacycles. 

The  demand  for  ever  greater  pre¬ 
cision  and  accuracy  of  frequency  and 
time  never  ceases.  Today,  microsec¬ 
ond  time  pulses  are  used  in  radar,  in 


precision  navigation  systems,  for 
velocity  measurement  and  guidance 
of  fast  moving  aircraft  and  missiles, 
and  in  the  rating  of  ship  and  shore 
frequency  standards.  For  instance, 
for  accurate  determination  of  the 
velocity  of  a  missile  along  its  tra¬ 
jectory,  microsecond  synchronization 
of  clocks  for  periods  of  24  hours  or 
more  at  a  number  of  range  stations 
is  essential.  This  means  that  the 
standard  frequency  oscillators  used  to 
control  the  clocks  at  the  various  re¬ 
mote  points  must  not  vary  by  more 
than  one  cycle  in  one  hundred  billion 
cycles  (1  part  in  10^ U  pcr  day. 

Similarly,  successful  operation  of 
suppressed  carrier  type  single  side¬ 
band  communication  systems  depends 
on  accurate  synchronization  of  pr<‘- 
cision  frequency  standards  ashore 
and  aboard  ship.  To  assure  the  neces¬ 
sary  minimum  allowable  accuracy  of 
one  cycle  in  ten  million  (lp/10^)  of 
transmitter  emission  and  receiver 
tuning,  the  standard  oscillator  used 
for  reference  or  control  in  each  instal¬ 


lation  must  not  deviate  from  that  of 
any  other  ship  or  shore  station  by 
more  than  Ip/IO^  over  a  period  of 
60  days.  This  assumes  that  each  sta¬ 
tion  will  have  an  opportunity  to 
check  and  correct  its  reference  oscil¬ 
lator  at  least  once  every  60  days 
against  a  master  standard  available 
on  a  nation-w  ide  or  world-wide  basis, 
and  that  the  individual  standard 
reference  oscillators  do  not  drift  at 
an  average  rate  of  much  more  than 
1.5p/10^®  per  day. 

For  nearly  forty  years,  the  Naval 
Research  Laboratory  has  been  de¬ 
veloping  new  means  and  techniques 
for  measuring  and  producing  elec¬ 
trical  waves  of  accurate  and  constant 
frequency.  Through  its  close  coo|)er- 
ation  with  the  Bureau  of  Ships  and 
many  outside  contractors  in  this  field, 
the  state  of  the  crystal  oscillator  art 
has  been  advanced  to  such  a  degree 
that  naval  applications  requk'ing 
highly  precise  frequency  determina¬ 
tion  and  control,  such  as  suppressed 
carrier  communication  and  various 
types  of  radio  navigation,  have  be¬ 
come  feasible.  Extra-terrestrial  com¬ 
munication  and  space  navigation, 
among  other  requirements,  will  neces¬ 
sitate  continuing  refinement  of  exist¬ 
ing  techniques.  In  addition,  new  pre¬ 
cision  frequency  sources,  such  as 
th  ose  of  the  atomic  type,  are  being 
developed  for  these  ap|)lications  as 
well  as  for  irnproxement  of  existing 
s\  stems. 

Long  Distance  Frequency 
Synchronization 

In  free  space  and  in  the  earth’s  at¬ 
mosphere.  radio  signals  traverse  a 
distance  of  approximately  1()6  statute 
miles  in  one  thousandth  of  a  second. 
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In  one  microsecond,  the  distance  is 
only  0.186  statute  mile,  or  a  little  less 
than  1000  feet.  If  either  or  both  of 
the  radio  system’s  terminals  is  mov¬ 
ing,  or  if  the  path  taken  hy  the  radio 
wave  varies  in  length  from  moment 
to  moment  for  other  reasons,  it  be¬ 
comes  diflicult  to  compare  or  synchro¬ 
nize  frequency  standards  hy  radio 
means,  particularly  when  they  are 
located  at  widely  separated  points  on 
the  surface  of  the  earth.  The  cause 
of  the  difficulty  is  doppler  shift  of 
the  signal  frequency.  Since  the  path 
taken  hy  the  waves  is  certain  to  vary, 
really  accurate  frequency  comparison 
will  require  long-term  observation  of 
the  received  signal  over  days,  months, 
and  even  years,  even  when  both 
points  are  fixed  in  location.  In  gen¬ 
eral,  24  hours  can  he  considered  as 
a  usable  although  small  sampling 
period. 

Radio  time  signals  can  he  derived 
from  a  synchronous-motor  clock 
which  is  driven  directly  by  a  pre¬ 
cision  frequency  standard  and  is 
corrected  to  agree  with  astronomical 
observations.  These  time  signals  (or 
time  ticks)  can  he  received  at  a  re¬ 
mote  point  and  applied  to  a  time 
comparator  consisting  of  a  similar 
frequency-standard  driven  clock 
equipped  with  a  calibrated  delay 
measuring  circuit  and  oscilloscope  in¬ 
dication.  Such  a  system  provides  a 
practical  means  for  long-distance 
comparison  of  frequency  and  time 
over  long  periods  of  time.  The 
clocks  at  the  time  transmitter  and  at 
the  receiver,  in  effect,  continuously 
count  the  cycles  generated  by  the  fre¬ 
quency  standards.  In  other  w^ords, 
the  clocks  are  essentially  time  inte¬ 
grators:  the  longer  the  time  period 
over  which  thev  count,  the  more  ac¬ 
curate  the  results. 

One  millisecond  of  time  in  a  24 
hour  period  represents  approximately 
Ip/10‘^.  If  it  is  possible  to  observe 
accurately  a  difference  of  0.1  milli¬ 
second  (100  microseconds)  in  24 
hours,  frequency  can  he  checked  to 
lp/10^  per  day.  The  resolution  can 
he  increased  hy  developing  the  capa¬ 
bility  of  observing  smaller  time 
changes  accurately  or  hy  measure¬ 
ment  over  a  longer  period  of  time — 
for  instance,  10  to  100  days.  Tlie 
average  accuracy  of  frequency  de¬ 
termination  increases  directly  as  the 
increase  in  ability  to  resolve  smaller 

increments  of  time  difference. 

% 

World-Wide  Coverage 

Time  pulses  transmitted  by  high- 
frequency  (HF)  radio  emissions  in 
the  3  to  30  megacycles  per  second 
(MC)  hand  are  easily  observed  up 
to  the  limit  of  HF  radio  coverage. 


The  doppler  shift  of  the  carrier  is 
averaged  out  or  appears  as  a  certain 
amount  of  scatter  for  each  measure¬ 
ment.  If  care  is  taken  to  always 
record  the  time  pulse  that  shows  the 
least  delay  in  transmission,  it  is  pos¬ 
sible  to  obtain  1/10  millisecond  reso¬ 
lution  over  a  path  that  may  be  as 
long  as  5000  miles. 

HF  radio  waves  are  not  nearly  as 
dependable  a  long  distance  broadcast 
means  as  are  emissions  in  the  very- 
low-frequency  (VLF)  band  which 
extends  below  30  KC.  On  the  other 
hand,  as  frequency  decreases  below 
100  KC,  time  pulses  are  increasingly 
shaped  and  delayed  by  the  time  con¬ 
stants  of  the  high-Q  antenna  typical 
of  VLF  and  LF  installations. 

If  the  carrier  wave  is  accurately 
controlled  at  the  transmitter,  phase 
comparison  using  the  received  VLF 
carrier  yields  much  more  accurate 
results  than  does  time  pulse  measure¬ 
ment  for  synchronizing  the  frequency 
of  widely  separated  precision  oscilla¬ 
tors.  The  phase  method  also  is  more 
rapid.  In  fifteen  minutes,  sufficient 
information  can  be  obtained  from 
transmissions  over  an  all  daylight 
path  in  the  15  to  25  KC  band  to 
correct  frequency  to  lp/10^,  and  it 
is  possible  to  compare  to  lp/10'® 
with  3  hours  of  phase  change  infor¬ 
mation.  It  is  possible  by  phase  change 
measurement  at  VLF  to  observe  one 
microsecond  difference  whereas  pulse 
starting  time  cannot  be  observed  ac¬ 
curately  closer  than  0.1  millisecond 
(100  microseconds). 

One  of  the  methods  used  to  deter¬ 
mine  microsecond  changes  in  time  is 
based  on  observation  of  the  progres¬ 
sion  of  zero  voltage  (crossover)  time 
of  the  individual  cycles  of  the  re¬ 
ceived  VLF  carrier  as  compared  to 
the  cycles  of  a  local  frequency  stand¬ 
ard.  The  sweep  circuit  of  an  oscillo¬ 
scope  can  be  locked  to  the  local 
standard  to  observe  the  changes  in 
phase  in  terms  of  microseconds  of 
time. 

Special  time  measuring  equipment, 
such  as  developed  at  the  Naval  Re¬ 
search  Laboratory  and  now  being 
offered  for  commercial  sale  by  at 
least  one  manufacturer,  is  necessary 
for  determining  the  time  of  day  ac¬ 
curately.  For  highly  accurate  knowl¬ 
edge  of  time  of  day,  it  is  necessary 
to  correct  the  apparent  time  to  in¬ 
clude  the  signal  delay  introduced  by 
propagation  from  transmitter  to  re¬ 
ceiver  and  to  use  correction  data  for 
the  particular  location  as  obtained 
from  U.  S.  Naval  Observatory  bul¬ 
letins. 

Atomic  Frequency  Standards 

An  outstanding  precision  frequency 


development  of  the  past  few  years  is 
based  on  the  application  of  atomic 
resonance  phenomena  induced  in  cer¬ 
tain  vapors  or  gases.  A  device  of  this 
nature  is  commercially  produced  in 
this  country;  this  is  the  cesium  beam 
type  instrument  known  as  the  Atomi- 
chron.  One  of  these  instruments  has 
heen  used  at  the  Naval  Research 
Laboratory  as  a  reference  standard 
since  September  1956.  A  cesium  beam 
resonator  was  constructed  and  placed 
in  operation  at  the  National  Physical 
Laboratory  (NPL),  Teddington,  Eng¬ 
land,  early  in  1955,  by  Dr.  L.  Essen. 

The  UT-2  second  of  time  by  which 
we  live  has  small  variations  as  the 
seasons  and  years  change.  Also,  it 
lengthens  as  the  earth’s  rotation  slow^s 
down.  Therefore,  to  standardize  fre¬ 
quency.  it  is  necessary  to  reference 
an  invariant  oscillation  such  as  that 
provided  by  the  cesium  beam  stand¬ 
ard  to  some  particular  second  of  time 
in  an  essentially  invariant  time  sys¬ 
tem  such  as  ET,  which  is  defined  by 
the  orbital  motion  of  the  earth  about 
the  sun.  The  cesium  beam  standards 
at  the  National  Physical  Laboratory 
and  the  Naval  Research  Laboratory 
have  been  used  since  1955  and  1956, 
respectively,  in  a  cooperative  pro¬ 
gram  with  the  U.  S.  Naval  Observa¬ 
tory  for  the  accurate  determination  of 
Atomic  Time,  A-1. 

National  and  International  Com¬ 
parison  of  Frequency 

To  aid  in  the  transmission  of 
highly  accurate  time  information  over 
both  short  and  long  distances  via 
constant  frequency  radio  carrier  mod¬ 
ulated  by  precise  time  pulses,  the 
Naval  Research  Laboratory  has  de¬ 
veloped  new  techniques  and  provided 
special  instrumentation  to  the  Naval 
Observatory.  NRL  relays  atomic  fre¬ 
quency  data  to  the  Naval  Observa¬ 
tory.  The  Observatory  is  then  able 
to  provide  time  in  terms  of  the  num¬ 
ber  of  cycles  of  the  cesium  standard 
that  occur  in  the  standard  second  of 
time  and  it  is  possible  to  duplicate 
that  second  anywhere  hy  reference  to 
a  cesium  standard. 

»  By  comparing  the  18  KC  time  pulse 
broadcasts  of  U.S.  Navy  VLF  station 
NBA  (Balboa,  Canal  Zone)  with  the 
16  KC  time  pulse  broadcasts  of  sta¬ 
tion  GBR  (Rugby,  England),  it  has 
been  possible  to  compare  the  cesium 
standard  at  the  National  Physical 
Laboratory,  which  is  used  to  control 
GBR,  with  the  cesium  standard  at 
NRL  that  controls  NBA  through  the 
Naval  Observatory.  Similar  compari¬ 
son  of  British  and  U.S.A.  standards 
has  also  been  made  by  HF  radio 
transmissions.  Consistent  agreement 
to  about  2p/10^®  has  been  achieved 
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in  the  measurements. 

By  recent  arrangement  between  tlie 
Naval  Observatory  and  Greenwich 
Observatory,  England,  cesium  stand¬ 
ards  will  be  used  to  maintain  the 
U.S.  Navy  and  British  VLF  stations 
on  constant  frequency  and  synchro¬ 
nized  time.  The  two  Observatories 
will  consult  and  correct  time  simul¬ 
taneously  when  it  becomes  necessary 
to  make  any  change. 

Electronic  Devices 

In  its  cooperation  with  the  U.S. 
Naval  Observatory,  the  Naval  Re¬ 
search  Laboratory  has  developed  vari¬ 
ous  new  electronic  devices.  One  of 
these  is  a  precision  time  standard  for 
keying  transmitters  at  Annapolis, 
Md.;  Balboa,  Canal  Zone;  San  Fran¬ 
cisco,  California;  and  Guam.  Similar 
equipment  has  also  been  developed 
for  use  bv  the  Observatory  at  Wash¬ 
ington,  1).  C..  and  Richmond,  Florida, 
to  monitor  the  transmitted  time  sig¬ 
nals  and  to  provide  time  instructions 
to  the  transmitting  stations  when 
necessary.  These  equipments  provide 
a  resolution  of  0.01  millisecond,  with 
time  correction  capability  up  to  the 
instant  before  time  signal  transmis¬ 
sion  starts.  One  of  the  interesting 
features  provided  in  the  Observatory 
equipment  is  a  combination  mean 
and  sidereal  divider  that  produces 
two  outputs  with  a  constant  ratio  of 
1.0027379091  from  one  accurate  100 
KC  source.  Thus,  any  correction  of  the 
source  corrects  both  the  mean  and 
sidereal  frequency  at  the  same  time. 

An  instrument  for  accurate  com¬ 
parison  of  the  phase  of  2.5  MC  and 
5  MC  carriers  has  also  been  provided 
to  the  Observatorv  for  monitoring  the 
phase  of  station  W  WV  (or  anv  other 
transmissions  of  siinilar  nature).  The 
measurement  is,  however,  not  accu¬ 
rate  for  distances  greater  than  20 
miles  because  of  the  multipath  and 
doppler  shift  effects  that  occur  in  the 
space  between  transmitter  aqd  re¬ 
ceiver  in  IIF  radio  systems. 

NRL  has  provided  the  electronic  in¬ 
strumentation  and  technical  assist¬ 
ance  needed  to  convert  Navy  station 
NBA  to  provide  the  highly  precise 
time  and  constant  frequency  broad¬ 
casts  at  18  KC  which  started  on  a 
scheduled  basis  on  1  December  1959. 
As  the  necessary  etjuiprnent  becomes 
available  and  is  installed,  four  other 
U.  S.  Navy  VLF  stations  will  begin 
operation  to  provide  coverage  of  the 
wo  rid  with  constant  freffuenev  carrier 
in  the  15  to  25  KC  band.  This  will  be 
accomplished  without  impairing  the 
communication  capability  of  the  sta¬ 
tions,  thus  providing  most  economical 
use  of  the  limited  facilities  of  the 
VLF  sjiectrum  band. 
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SPECIALISTS  IN  THE  3  C's  OF  ELECTRONICS 


CABLES 

Complete  versatility  of  design  plus 
extra  reliability  characterize 
Bendix"  Cable  Assemblies.  Types 
include  encapsulated  or  braided 
missile  control  cable,  thermo¬ 
couple  harness,  fuel  cell,  ground 
cabling,  high  temperature,  and 
flat  conductor  cable.. 


CAPACITORS 

Count  on  Bendix  High  Tempera¬ 
ture  Capacitors  for  premium 
performance  on  missile  and 
high-speed  aircraft  applications. 
Proved  operation  from  —  55°C.  to 
-f  40()°C.  with  no  voltage  derating 
and  low  capacitance  variation. 

Scintilla  Division  products  will  be  exhibited  in 
Booth  No.  28-29  at  the  AFCEA  Show  and  Conference 


CONNECTORS 

Can  you  use  the  finest  electrical 
connectors  in  the  business?  Then 
try  ours.  Wide  range  of  sizes  and 
types  available,  including  Pygmy® 
Miniature,  Rack  and  Panel,  QWL, 
and  MS-R,  and  connectors  for 
special  applications. 


For  fast  service  on  Cables,  Capacitors,  and  Connectors,  contact: 

Scintilla  Division 

SIDNEY,  NEW  YORK 


AVIATION  CORPORATION 


PIONEER  V 

SIGNAL  STAFF  REPORT 


Communications  over  an  inter¬ 
planetary  distance  of  100,000,- 
000  miles  may  be  achieved  for  the 
first  time  in  the  history  of  space  ex¬ 
ploration  if  Pioneer  V,  the  United 
States’  aluminum  space  laboratory, 
continues  in  its  successful  orbital 
path  between  earth  and  Venus. 

The  key  instrument  in  the  space 
laboratory  is  its  150-watt  transmitter, 
believed  to  be  the  most  powerful 
transmitter  ever  flown  into  deep 
space.  Containing  solar  cells  that  will 
recharge  the  payload’s  nickel-cadmi¬ 
um  batteries  every  four  hours  and 
fifty-five  minutes,  the  transmitter 
should  send  back  messages  from  100,- 
000,000  miles  sometime  early  next 
year.  When  the  Pioneer  V  passes  this 
range,  communications  will  cease.  If 
the  vehicle  remains  in  orbit,  its  trans¬ 
mitter  should  resume  contact  with 
earth  in  1963,  when  the  vehicle  comes 
within  range  again.  Presently,  the 
vehicle  is  more  than  8,000,000  miles 
from  earth. 

Up  to  now  communications  have 
been  carried  on  by  use  of  a  5-watt 
transmitter  within  Pioneer  V.  Until 
Pioneer  V  surpasses  the  5-watt  trans¬ 
mitter’s  range,  which  is  approximate¬ 
ly  10,000  miles,  the  small  unit  will 
continue  to  send  information  back  to 
earth  by  providing  fifteen  to  twenty 
minute  transmissions  every  five  hours. 
Then  the  150-watt  unit  will  be  turned 
on  and  the  5-watt  unit  will  act  as  an 
amplifier  for  it.  It  is  expected  that 
the  large  transmitter  will  be  turned 
on  very  soon.  It  will  provide  five 
minute  transmissions  every  five  hours. 

Pioneer  V  contains  a  tiny,  intricate 
electronic  brain  designated  “telebit,” 
which  collects,  stores  and  tallies  data 
collected  by  the  satellite’s  fact-finding 
instrumentation  all  at  the  same  time. 
On  command  from  the  ground  sta¬ 
tions,  “telebit”  relays  the  scientific 
data  it  has  collected  via  the  trans¬ 
mitter  to  earth.  “Telebit”  is  an  ad¬ 
vance  over  earlier  telemetric  systems 
in  satellite  or  space  payloads  which 
had  to  relay  information  continuous¬ 
ly.  This  continuous  relay  of  infor¬ 
mation  limited  the  systems  to  single. 


one-at-a-time  responses  and  caused 
continuous  heavy  drainage  of  the  bat¬ 
teries  on  which  the  transmitters  de¬ 
pended. 

Launched  from  Cape  Canaveral, 
Florida,  by  the  National  Aeronautics 
and  Space  Administration,  March  11, 
Pioneer  V  is  conducting  experiments 
in  radio  propagation,  magnetic  fields 
and  radiation.  The  94-pound  vehicle 
will  provide  previously  unknown  data 
about  tbe  fundamental  nature  of  the 
solar  system  and  space  itself. 

Units  of  the  space  laboratory  will 
map  tbe  magnetic  fields  between  the 
earth  and  the  orbit  of  Venus.  Since 
the  magnetic  fields  of  space  influence 
w^eather  and  radio  transmission,  the 
information  obtained  should  prove 
valuable. 

Collecting  data  on  the  magnetic 
field  perpendicular  to  the  spin  axis 
of  Pioneer  V  is  a  half-pound  search- 
coil  magnetometer.  The  three  tiny 
packages  of  the  search-coil  can  detect 
and  classify  a  number  of  magnetic 
field  characteristics. 

Radiation  experiments  in  the  space 
laboratory  will  give  a  picture  of  the 
intensity  and  extent  of  the  radiation 
belts  first  discovered  by  the  Explorer 
satellites.  Pioneer  V  will  send  back 
data  on  radiation  more  distant  than 
any  previously  examined. 

A  unit  called  a  proportional  count¬ 
er  “telescope”  wdll  measure  cosmic 
rays.  Capable  of  distinguishing  very 
high  energy  radiation  in  the  presence 
of  induced  secondary  particles,  the 
unit  will  explore  the  high-energy 
radiation  trapped  in  the  earth’s  mag¬ 
netic  field.  The  unit  also  will  monitor 
varying-energ)"  solar  rays. 

To  receive  the  telemetered  infor¬ 
mation  on  the  space  laboratory’s  ex¬ 
periments,  a  world-wide  network  of 
tracking  and  radio  receiving  stations 
was  set  up  with  five  primary  stations 
located  at  Cape  Canaveral,  Florida; 
Singapore,  Malaya;  Manchester,  Eng¬ 
land;  Kalae  Field,  Hawaii  and  Mill¬ 
stone  Hill,  Massachusetts.  These  sta¬ 
tions  are  part  of  the  Space  Naviga¬ 
tion  Network,  SpaN  Net,  which  was 


established  in  1958  to  meet  the  needs 
of  the  Air  Force  Project  Able  space 
probes.  I  hese  stations  also  send  com¬ 
mands  to  the  Pioneer  V  for  specific 
operations  within  the  vehicle. 

Through  these  stations  the  satel¬ 
lite’s  radioed  messages  are  received 
and  teletyped  directly  to  the  SpaN 
Net’s  nerve  center  in  Los  Angeles. 
Here  the  coded  information  gathered 
by  “telebit”  and  sent  back  to  earth 
by  the  transmitter  is  demodulated 
and  punched  into  teletype  tape.  The 
teletype  data  tapes  are  fed  into  a  cen¬ 
tral  digital  computer  which  processes 
the  tapes  and  then  prints  out  the  solar 
system  data  in  chart  or  graph  form 
for  detailed  study  and  evaluation  by 
scientists. 

As  soon  as  the  Pioneer  V  passes 
beyond  the  10  million  mile  range, 
only  the  250-foot  radiotelescope  lo¬ 
cated  at  the  Jodrell  Bank  station  in 
Manchester  will  be  in  close  contact 
with  the  vehicle. 

Energy  from  the  sun  is  being  used 
to  supply  all  of  the  electrical  power 
necessary  to  operate  Pioneer  V’s  ar¬ 
ray  of  instrumentation.  Almost  five 
thousand  solar  cells  mounted  on  four 
paddles  extended  from  the  satellite’s 
shell  harness  about  eight  percent  of 
the  sun  s  energy  impinging  at  each 
cell.  The  solar  cells  then  convert  this 
energy  to  electricity.  To  insure  a 
constant  supply  of  power  the  electric¬ 
ity  is  stored  in  batteries  located  with¬ 
in  the  payload  for  use  when  neces¬ 
sary.  1  he  complete  power  system 
weighs  25  pounds  and  has  a  mini¬ 
mum  lifetime  of  one  year. 

Space  Technology  Laboratories, 
Inc.,  is  tbe  systems  manager  for  the 
Pioneer  V  space  probe.  Members  of 
the  STL  staff  provided  the  over-all 
systems  engineering  and  technical  di¬ 
rection  for  both  vehicle  and  payload. 
They  were  responsible  for  the  o])era- 
tion  of  the  world-wide  tracking  and 
communication  netw'ork  and  the  re¬ 
search  and  development  of  compo¬ 
nents  and  subsystems  used  for  both 
launch  control  and  tracking  ecjuip- 
ment. 
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Cen.  Cook,  at  his  home 
Ham  station,  is  one  of 
a  few  general  officers 
on  active  duty  whose 
hobby  is  operation  of 
amateur  radio  equip* 
ment. 


HISTORICALLY 

SPEAKING! 

MAJOR  GENERAL  EARLE  F.  COOK 
DEPUTY  CHIEF  SIGNAL  OFFICER 


O  N  JUNE  21  of  this  year  we  mark 
a  Century  of  U.  S.  Army  Signals. 

We  all  know  that  the  methods  and 
techniques  of  communication  have 
undergone  profound  changes  in  that 
hundred  years  since  the  adoption  of 
Maj  or  Albert  J.  Myer’s  comparatively 
simple  wig-wag  system  for  the  Army. 

Then,  we  were  concerned  with  get¬ 
ting  the  message  across  a  valley  or 
from  one  signal  tower  to  another,  or 
later,  in  getting  a  spark  gap  to  “gap.” 
\ow%  we  speak  in  terms  of  bouncing 
signals  off  the  moon,  of  voice  and 
teletypewriter  signal  by  radio  relay 
from  outer  space,  of  securing  meteor¬ 
ological  data  from  the  infinity  of 
space  and  using  space  itself  from 
which  to  collect  meteorological  data 
bv  satellite,  such  as  VANGUARD  II 
and  TIROS.  We  speak  in  terms  of 
global  communications  so  swift  and  so 
efficient  that  one  cannot  help  but  con¬ 
template  these  accomplishments  with 
respect  and  with  pride  at  being  in  the 
communications  business.  The  inven¬ 


tion  and  development  of  radio  to  its 
current  potential  makes  these  remark¬ 
able  achievements  possible. 

Apart  from  our  common  bond  of 
interest  in  radio,  our  esteem  for  the 
amateur  (“Ham”)  is  also  that  which 
one  holds  for  a  prime  national  reserve 
asset.  Amateur  radio  operators  are 
an  invaluable  and  indispensable 
American  source  of  operational  and 
technical  skills  in  time  of  war  or 
other  emergency  need.  Under  various 
sponsors  they  also  provide  auxiliary 
systems  or  means  of  communication 
which  can  be  made  available  to  mili¬ 
tary  commanders  as  required. 

One  of  the  most  important  values 
inherent  in  the  amateur  service  today 
is  an  ever-increasing  w  illingness  of  its 
members  to  devote  themselves  and 
their  equipment  to  civil  or  military 
emergency  type  communication  serv¬ 
ices.  This  is  shown  by  the  number 
of  amateurs  engaged  in  these  activi¬ 
ties  and  by  such  programs  as  the 
Amateur  Radio  Emergency  Corps  or 


AREC,  sponsored  by  the  American 
Radio  Relay  League,  and  the  Radio 
Amateur  Civil  Emergency  Service  or 
RACES,  which  is  sponsored  by  the 
Office  of  Civil  and  Defense  Mobiliza¬ 
tion.  In  the  same  category  are  the 
manv  hundreds  of  naval  reservists 
who  are  radio  amateurs  and  maintain 
their  own  personal  equipment  at  their 
homes.  Through  these  sets  they  ac¬ 
tively  engage  in  the  Naval  Reserve 
Operational  Communications  Network 
for  training  and  volunteer  military 
and  civil  emergency  service. 

More  closely  associated  with  the 
U.  S.  Army  Signal  Cc»rps  is  MARS — 
the  Military  Afliliate  Radio  System. 
The  MARS  jirogram  is  jointly  con¬ 
ducted  hv  the  Army  and  the  Air 
Force  as  a  training  and  auxiliary 
communications  facility.  The  founda¬ 
tion  of  the  MARS  system  is  the  ap¬ 
proximately  13,000  licensed  radio 
amateurs  throughout  the  nation  and 
at  certain  overseas  locations.  Today’s 
MARS  program  contrasts  greatly  with 
the  early  beginnings  of  joint  military 
and  amateur  activities. 

It  was  early  in  1923,  at  Camj)  Al¬ 
fred  Vail,  now’  Fort  Monmouth.  New 
Jersey,  that  affiliation  between  the 
Army  Signal  Corps  and  the  radio 
amateur  was  first  discussed.  Major 
George  L.  Van  Deusen,  now  Major 
G(  neral  retired,  then  the  Comman¬ 
dant  of  the  Signal  Corps  School,  di¬ 
rected  Captain  Tom  Rives  of  the 
School  to  prepare  a  study  on  the  sub¬ 
ject.  The  study  hv  Captain  Rives, 
now  Brigadier  General,  USAF,  re¬ 
tired,  recommended  the  establishment 
of  an  Armv  Amateur  Radio  Svslem. 

The  system  was  approved  bv  the 
Chief  Signal  Officer  and  in  August  of 
1925  Capt.  Rives  met  with  the  late 
Hiram  Percy  Maxim.  Jr.,  then  Presi¬ 
dent  of  the  American  Radio  Relay 
League,  and  Ed  Handy,  a  former 
Colonel  in  the  Signal  Corps.  In  Oc¬ 
tober  1925  QST  magazine  juililished 
the  agreement  between  the  Armv 
Chief  Signal  Officer  and  the  ARRL  in  ‘ 
establishing  the  new  Army  Amateur 
Radio  Svstem  or  AARS. 

The  AARS  was  redesignated  as 
the  Military  Amateur  Radio  Svstem 
in  1918  and  was  renamed  the  Mili¬ 
tary  Affiliate  Radio  Svstem.  or  MARS, 
in  1952. 

The  present  day  MARS  program 
provides  an  existing  potential  of 
trained  personnel  in  military  type 
communications.  They  have  learned 
military  procedur(*s  and  traffic  hand¬ 
ling.  They  have  a  capability  to  handle 
traffic  in  emergencies  and  can  extend 
regular  military  communication^  svs- 
l(‘ms  when  recpiired. 

Volunt(*er  amateurs  op^nating 
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MAHS  stations  have  j)articipated  in 
numerous  Army  communications  ex¬ 
ercises.  d  he  success  of  these  proved 
that  MARS  must  l)e  consitlered  as  one 
of  the  country’s  important  communi¬ 
cations  assets. 

J  he  radio  amateur  performs  many 
selfless  services  for  his  own  communi¬ 
ty,  his  state,  and  his  country  and  its 
military  services,  that  go  far  beyond 
simple  self-enjoyment  of  a  hohhy.  He 
is  a  dedicated  man  with  a  strong  creed 
of  helj)fulness  and  assistance  to  others 
— a  communications  “Minuteman'’ — 
wlu)  stands  ready  to  lend  a  competent 
hand  in  times  of  local  disaster,  na¬ 
tional  emergency  or  war. 

On  a  lighter  note,  it  has  often 
seemed  odd  to  me  that  we  should  still 
use  the  term  “amateur”  for  those  so 
thoroughly  professional  in  ahilitv.  I 
realize  it  has  to  do  with  the  accepted 
distinction  between  those  in  business 
to  make  money  and  those  simply  fol¬ 
lowing  a  hohhy  for  enjoyment.  Yet  I 
might  say  here  I  have  known  a  couple 
in  the  former  category  who  often 
swear  they  must  he  following  the 
latter. 

In  any  event,  radio  amateurs  are 
coupled  with  success — whether  it  is 
making  a  new  beam  load  the  first 
time  or  getting  a  Christmas  message 
back  from  some  remote  spot  to  the 
sender’s  family. 

\\  e  are  glad  when  opportunities 
arise  in  which  we  can  return  such 
loyalty  and  support  to  amateur  radio. 
One  such  area  is  in  the  maintenance 
of  the  frequency  allocations  for  the 
amateur  service.  Without  appropriate 
allocations,  there  could  be  no  amateur 
radio. 

Vi  e  are  all  aware  that  whenever  a 
change  in  frequency  allocations  is 
considered,  the  amateur  bands  invari¬ 
ably  get  a  “hungry  look”  from  those 
desiring  to  expand.  Much  like  an  un¬ 
tuned  transmitter,  these  factions  have 
a  tendency  to  spread.  The  military 
services  have  always  vigorously  op¬ 
posed  any  proposals  to  cut  down  on 
the  size  of  the  amateur  bands. 

All  of  you  recognize  the  signifi¬ 
cance  of  the  World  Conference  of 
Governments  in  Geneva,  Switzerland, 
which  ended  last  December,  as  it 
alTects  a  new  international  radio 
treaty.  1  he  treaty  which  resulted  })ro- 
vided  f(  )r  continuation  of  the  size  of 
the  frequency  allocations  fqr  amateurs 
— in f /tout  reduction.  What  many  mav 
not  know  are  the  dilficulties  whicii 
arose  and  the  real  victory  that  keeps 
the  “status  quo”  represented.  You 
might  'l)e  ifiterested  in  hearing  some¬ 
thing  of  the  behind-the-scenes  efTort 
that  made  this  agreement  possible. 

As  you  know,  the  frequency  bands 


uhich  amateurs  have  been  using  for 
a  number  of  years  are  derived  from 
an  international  radio  treaty  negoti¬ 
ated  in  Atlantic  City  in  1947.  This 
treaty  came  up  at  Geneva  for  review 
and  possible  revisions.  The  alloca¬ 
tions  for  all  uses  of  radio  were  under 
scrutiny. 

During  the  three  years  of  prepara¬ 
tory  work  for  the  Geneva  Conference, 
military  representatives  on  State  De¬ 
partment  committees  adhered  to  the 
position  that  there  should  be  no 
change  in  the  allocation  to  amateurs. 
Consequently,  the  official  position  of 
the  United  States  at  the  Geneva  Con¬ 
ference  last  year  was  to  staunchly 
defend  and  preserve  the  amateur 
bands. 

At  the  beginning  of  the  Conference, 
it  appeared  that  delegations  of  many 
countries  were  anxious  to  reduce  the 
size  of  the  principal  long-distance 
amateur  frequency  bands.  Inroads  on 
these  bands  have  been  made  at  pre¬ 
vious  conferences  of  the  International 
Telecommunications  Union.  Every 
U.  S.  amateur  can  be  proud  and  grati¬ 
fied  that  the  United  States  delegation 
to  this  Conference  took  a  very  strong 
stand  and  insisted  on  maintaining  the 
present  status  on  all  of  the  long  dis¬ 
tance  amateur  bands  below  30  Me. 

The  80-meter  band  was  in  jeopardy 
early  in  the  Conference  because  of 
proposals  of  countries  within  our  own 
hemisphere.  After  informal  discus¬ 
sions  between  our  delegation  and  the 
other  delegations  concerned,  this 
crisis  was  smoothed  over  and  no 
changes  whatsoever  were  made  to 
the  Atlantic  City  allocations. 

“Forty  meters”  was  in  the  most 
serious  trouble  in  its  history.  Several 
grouj)s  of  countries,  with  some  en¬ 
couragement  from  some  delegations 
from  the  Americas,  wanted  to  intro¬ 
duce  short-wave  broadcasting  be¬ 
tween  7100  and  7300  kc.  This  is,  of 
course,  the  existing  allocation  outside 
the  American  Hemisphere,  with  some 
sharing  in  some  countries  by  ama¬ 
teurs  l)etween  these  frequencies.  The 
I  nited  States  delegation  organized  a 
series  of  consultations  with  the  other 
delegations  involved.  When  the  de¬ 
cisive  moment  came  at  the  Confer¬ 
ence.  we  succeeded  in  obtaining  votes 
to  maintain  the  entire  10  meter  band. 
The  frequencies  between  7000-7300 
kc  would  remain  exclusively  for  ama¬ 
teurs  throughout  the  American  Hemis¬ 
phere.  Moreover.  7000-7100  kc  is 
maintained  world-wide  exclusively 
for  amateurs.  Outside  the  Americas 
the  band  7100-7300  kc  is  exclusively 
for  broadcasting,  except  in  South 
Africa  where  it  will  still  be  aval  lable 
to  amateurs. 


Ihe  Conference  set  a  precedent  in 
ado])ting  a  Resolution  which  calls  for 
the  discontinuance  of  the  outlaw 
broadcasting  stations  now  operating 
between  7000-71000  kc.  Some  of  the 
countries  engaged  in  this  type  of  op¬ 
eration  took  formal  reservations  and 
indicated  they  would  not  remove  their 
broadcast  stations  from  this  band. 
The  same  Resolution  which  focuses 
on  these  broadcasters  also  looks  to¬ 
ward  the  confinement  of  interregional 
contacts  in  the  40-meter  band  between 
7000-7100  kc.  This  restriction  cannot 
of  course  be  implemented  until  the 
broadcasting  service  vacates  the  band 
7000-7100  kc.  The  hard  achievement 
is  that  the  entire  300  kilocycles  are 
maintained  for  amateurs  throughout 
the  whole  American  Hemisphere. 

4'he  20-meter  band  was  seriously 
endangered  at  the  Geneva  Conference. 
Certain  countries  proposed  drastic  re¬ 
duction  in  its  size  in  order  to  expand 
the  allocations  for  short-wave  broad¬ 
casting.  The  U.  S.  Delegation’s  firm 
position  prevented  any  change  in  the 
Atlantic  City  allocations. 

Attempts  were  also  made  to  slice  a 
very  few  kilocycles  off  the  low  fre¬ 
quency  end  of  the  15-meter  band  to 
accommodate  certain  of  the  space  re¬ 
search  projects  now  being  planned. 
The  United  States  Delegation  insisted 
that  the  proposed  transmissions  from 
space  vehicles  could  be  made  on  a 
non-interference  basis  without  men¬ 
tion  in  the  treaty  just  as  the  Russian 
Sputniks  now  use  the  20  Me  standard 
frequency  band.  We  were  successful 
and  the  treaty  makes  no  change  of 
any  kind  in  the  Atlantic  City  alloca¬ 
tions  for  the  21  Me  or  15-meter  band. 

A  number  of  countries  proposed 
reductions  in  the  10-meter  or  28  Me 
band.  Most  of  the  proposals  were  to 
reduce  the  size  of  this  band  by  700  kc 
so  that  the  amateur  band  would  onlv 
be  one  megacycle  wide  between  28 
and  29  Me.  The  United  States  Dele¬ 
gation  was  not  able  to  find  the  answer 
to  this  problem  until  almost  the  end 
of  the  Conference  when  finally  the 
sponsoring  delegation  withdrew  its 
proposal.  In  response  to  an  appeal  of 
the  United  States  Delegation,  all  of 
the  other  countries  involved  followed 
suit. 

The  outcome  of  the  Geneva  Con¬ 
ference,  as  far  as  amateurs  are  con¬ 
cerned,  is  far  better  than  any  of  our 
frequency  experts  had  dared  to  hope. 

1  am  proud  to  say  that  the  United 
States  spokesman  on  the  United  States 
Delegation  responsible  for  this  out¬ 
come  was  the  Army  Frequency  Man¬ 
ager.  Mr.  Albert  L.  McIntosh,  a  senior 
Signal  Corps  employee. 
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Henry  Lehne,  a  Senior  Vice  President  of  Sylvania  and  General  Manager  of  Sylvania  Electronic 
Systems  (left)  and  Eugene  J.  Vigneron,  General  Manager  of  the  Division's  Data  Systems  Opera¬ 
tions  in  Needham,  Mass.,  inspect  console  of  MOBIDIC  computer  prior  to  its  departure  for  Fort 
Monmouth  for  evaluation  testing  at  the  U.  S.  Army  Signal  Research  &  Development  Laboratory, 

SYLVANIA  ELECTRONIC 

SYSTEMS  j  five  years  of  explosive 

growth  within  the  defense  systems  industry 

by  ROBERT  E.  LEWIS,  PRESIDENT,  SYLVANIA  ELECTRIC  PRODUCTS  INC. 
(A  subsidiary  of  General  Telephone  and  Electronics  Corp.) 


SEVERAL  MONTHS  AGO,  Donald  C. 

Power,  Chairman  of  General  Tele¬ 
phone  &  Electronics  Corporation,  an¬ 
nounced  that  over-all  responsibility 
for  GT&E  government  systems  man¬ 
agement  has  been  centralized  within 
Sylvania  Electronic  Systems,  a  major 


division  of  our  company.  The  re¬ 
sponsibility  embraces  proposals  to  the 
government  for  major  defense  sys¬ 
tems  programs,  and  the  management 
and  technical  direction  of  contracts 
resulting  from  such  proposals. 

To  Sylvania’s  management,  this 


centralization  represents  a  climax  to 
five  explosive  years  that  followed  one 
of  the  most  important  decisions  in 
the  59-year  history  of  the  company: 
to  get  into  the  defense  systems  end 
of  the  electronics  business  with  both 
feet.  I  sav  “explosive  years”  ad¬ 
visedly,  since  the  formation  of  Syl¬ 
vania  Electronic  Systems  was  like 
firing  a  missile,  then  standing  by  to 
watch  its  ascent.  Little  more  than 
five  years  ago,  the  division  didn’t 
exist.  Today,  its  7700  employees  ( in¬ 
cluding  1800  engineers)  are  conduct¬ 
ing  advanced  research  and  develop¬ 
ment  studies,  and  manufacturing 
electronic  components,  sub-systems 
and  systems  for  all  of  the  armed 
services  in  10  laboratories  and  six 
plants  throughout  the  country.  More 
than  1,000,000  square  feet  of  floor 
space  are  devoted  to  these  activities. 

ff  if/e  Range  of  Capabilities 

Today,  the  capabilities  of  Sylvania 
Electronic  Systems  cover  a  complete 
spectrum,  encompassing  detection, 
tracking  and  defensive  missile  sys¬ 
tems;  electronic  warfare  systems,  data 
processing  systems;  communication, 
navigation  and  intelligence  systems; 
support  systems,  and  related  military 
electronic  equipments,  components 
and  study  programs.  Throughout  the 
world,  its  field  engineers  are  working 
side  by  side  with  military  personnel — 
on  data  processing  systems  in  Ger¬ 
many,  communications  systems  in 
Japan,  and  missile  warning  systems 
in  the  Arctic.  Significant  projects  of 
the  division  include: 

— Development  and  production,  under 
a  contract  with  the  Army  Signal 
Corps,  of  the  MOBIDIC  computer 
system  for  the  field  armies. 

— Management  of  the  Electronic  De¬ 
fense  Laboratories,  a  quick-reac¬ 
tion  facility  established  by  the 
Army  Signal  Corps  for  rapid  de¬ 
velopment  of  electronic  counter¬ 
measures  against  enemy  weapons. 
— Development  of  the  AN/MPQ-32 
weapons-locating  radar  equipment, 
under  contract  with  the  Army  Sig¬ 
nal  Corps. 

— Development  and  production  of  the 
“electronic  shield”  or  automatic  de¬ 
fense  system  for  the  Air  Force’s 
B-58  “Hustler”  supersonic  bomber. 
— Development  of  and  production  for 
the  data  processing  phase  of  the 
Air  Force  Ballistic  Missile  Early 
Warning  System  (BMEWS). 

— Development  of  communications 
systems  for  the  Navy’s  Polaris  pro¬ 
gram. 

— Development  and  production,  under 
a  Navy-Air  Force  contract,  of  the 
first  digital  flight  trainer,  called 
Lniversal  Digital  Operational 
Flight  Trainer  (UDOFT). 
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With  ever-expandiiipr  capabilities  in 
advanced  electronics,  the  potential  for 
equally  remarkable  expansion  over 
the  next  five  years  is  very  much  with 
us.  As  government  systems  manager 
for  GT&E,  a  corporation  with  assets 
of  nearly  S2  billion,  Sylvania  Elec¬ 
tronic  Systems  coordinates  the  broad 
defense  systems  capabilities  of  the 
corporation’s  various  subsidiaries — 
Automatic  Electric  Co.,  Leich  Elec¬ 
tric  Co.,  Lenkurt  Electric  Co.,  Elec¬ 
tronic  Secretary  Industries,  Inc., 
General  Telephone  &  Electronics  Lab¬ 
oratories  Incorporated,  and  30  domes¬ 
tic  telephone  operating  companies 
with  extensive  skills  in  the  areas  of 
installation,  operation  and  mainte¬ 
nance  of  communications  systems. 

Automatic  Electric  produces  dial 
telephones  and  other  switching  equip¬ 
ment,  communications  systems,  and 
electric  control  equipment.  Its  ship’s 
service  telephone  systems  have  long 
been  used  by  the  Navy.  Lenkurt  is 
a  manufacturer  of  carrier  current 
and  microwave  radio  equipment. 
Leich  makes  telephones  and  central 
office  equipment,  while  Electronic 
Secretary  produces  automatic  tele¬ 
phone  answering  equipment  and  auto¬ 
matic  electronic  warning  devices. 

GT&E^s  integrated  Systems 
Capabilities 

To  underscore  the  full  significance 
of  GT&E’s  broad  defense  systems 
capabilities,  it  is  noteworthy  that 
GT&E  is  one  of  the  few,  if  not  the 
only,  single  source  of  an  integrated 
systems  capability  combining  telecom¬ 
munications,  data  processing  and  elec¬ 
tronic  display.  We  recently  announced 
plans  to  expand  production  within  our 
Sylvania  Electronic  Tubes  division  of 
electroluminescent  display  devices  for 
a  wide  variety  of  military  and  civil¬ 
ian  applications  including  computers, 
radar  and  information  displays.  Syl¬ 
vania  pioneered  the  development  of 
electroluminescence,  and  in  1950  was 
the  first  company  to  manufacture 
lamps  utilizing  the  principle. 

GT&E’s  domestic  operations  in¬ 
clude  more  than  50  manufacturing 
plants  and  24  laboratories  in  44  com¬ 
munities  in  15  states,  in  addition  to 
the  30  telephone  operating  companies 
which  serve  portions  of  31  states. 
Now  that  responsibility  for  govern¬ 
ment  systems  management  for  this 
diversified  industrial  organization  has 
been  assigned  to  Svlvania  Electronic 
Systems,  the  remarkal>le  story  of  the 
division’s  origin  and  growth — under 
the  direction  of  an  engineering  and 
management  team  led  by  Henry 
Lehne,  a  Senior  Vice  President  of 
Sylvania  and  General  Manager  of 
the  division — takes  on  added  drama. 


Our  company’s  present  team  efforts 
with  the  armed  services,  of  course, 
can  be  traced  back  to  World  War  II 
— when  our  then  new  subminiature 
tube  was  the  heart  of  the  proximity 
fuse,  one  of  the  most  decisive  weap¬ 
ons  of  that  conflict.  Today,  some  58 
tube  types  in  Sylvania’s  subminia¬ 
ture  line  are  used  in  all  types  of  air¬ 
borne  radar  and  radio  communica¬ 
tions  equipment  where  small  size, 
light-weight  and  superior  resistance 
to  shock  and  vibration  are  required. 
In  the  F-106  jet  fighter,  for  example, 
our  subminiature  tubes  operate  in 
computers  which  control  the  auto¬ 
matic  firing  equipment  of  the  air¬ 
plane. 

Some  of  GT&E^s  Significant 
Defense  Programs 

Other  significant  defense  programs 
include  delivery  of  more  than  50,000 
AN/ARC-3  receiver  transmitter  sys¬ 
tems  to  all  of  the  armed  forces  during 
World  War  II  and  the  Korean  War; 
production  of  the  SPS-10  search 
radar  set,  which  is  now  operating  in 
fleet  service  in  more  than  300  ves¬ 
sels  ranging  from  destroyers  to  air¬ 
craft  carriers;  military  installations 
of  an  Electronic  Flash  Approach  Sys¬ 
tem  (EFAS)  for  early  airport  run¬ 
way  identification,  and  a  variety  of 
other  electronic  components  and 
equipments. 

The  nucleus  of  what  eventually  be¬ 
came  Sylvania  Electronic  Systems 
grew  out  of  several  diverse  activities 
of  the  company  that  were  underway 
by  1953.  These  activities  were: 

1.  The  Government  Operations 
Section  of  Sylvania  Home  Elec¬ 
tronics,  another  division  of  the 
company,  which  was  formed  in 
Buffalo,  N.  Y.,  to  consolidate 
activity  on  communications, 
navigation  and  related  equip¬ 
ment  being  manufactured  for 
the  armed  forces. 

2.  The  Boston  Engineering  Labo¬ 
ratory,  where  the  automatic 
electronic  defense  system  for 
the  Air  Force’s  B-58  “Hustler” 
bomber  was  under  develop¬ 
ment. 

3.  The  Missile  Systems  Labora¬ 
tory  in  Whitestone,  Long  Is¬ 
land,  N.  Y.,  which  was  devel¬ 
oping  the  PLATO  anti-missile 
missile  system  under  the  techni¬ 
cal  supervision  of  Redstone  Ar¬ 
senal,  Huntsville,  Ala.,  and  the 
contract  supervision  of  the  New 
York  Ordnance  District. 

4.  The  Electronic  Defense  Labora¬ 
tory  (EDL),  Mountain  View, 
Calif.,  a  quick-reaction  facility 
established  by  the  Signal  Corps 
for  rapid  development  of  elec¬ 


tronic  countermeasures  against 
enemy  weapons. 

EDL  represented  a  pioneering  ef¬ 
fort  by  the  Army  Signal  Corps  to 
create  a  quick-reaction  facility  ope¬ 
rated  by  a  military-industrial  team. 
Recognition  of  a  need  for  such  a 
facility  that  could  cut  the  all-impor¬ 
tant  lead  time  in  the  arms  race  with 
the  Communist  world  evolved  out  of 
the  Korean  hostilities.  The  quick- 
reaction  concept  itself,  incidentally, 
was  patterned  after  the  World  War 
11  activity  at  Harvard  University’s 
Radio  Research  Laboratory. 

Mr.  Lehne,  formerly  Vice  Presi¬ 
dent  in  charge  of  sales  of  Republic 
Aviation  Corp.,  joined  Sylvania  in 
January,  1953,  as  director  of  the 
newly  formed  EDL — working  with 
a  handful  of  engineers  at  the  rear 
of  Sylvania’s  Microwave  Tube  Labo¬ 
ratory  in  Mountain  View.  The  fol¬ 
lowing  year,  a  65,000-square-foot 
EDL  facility  was  completed  and  en¬ 
gineering  strength  expanded  propor¬ 
tionately. 

Late  in  1954,  Sylvania  Electronic 
Systems  was  established,  with  Mr. 
Lehne  as  General  Manager  of  the 
division  with  headquarters  in  Buffalo, 
N.  Y.  The  Boston  Engineering  Labo¬ 
ratory,  the  xnanufacturing  plant  in 
Buffalo,  where  production  was  under¬ 
way  on  the  B-58  electronic  defense 
system,  and  the  Electronic  Defense 
Laboratory  were  incorporated  into 
the  new  division,  the  company’s  ninth 
operating  division. 

In  September,  1955,  a  new  120,000- 
square-foot  building  w’as  dedicated 
on  a  10-acre  site  overlooking  Route 
128  in  Waltham,  Mass.  Called  the 
Waltham  Laboratories,  it  provided 
facilities  for  the  division’s  new  Avi¬ 
onics  Laboratory,  formerly  the  Boston 
Engineering  Laboratory,  and  the  Mis¬ 
sile  Systems  Laboratory,  which  had 
been  moved  to  Waltham  from  Long 
Island. 

Division  Headquarters  Estab~ 
Ushed  in  Waltham 

To  benefit  from  the  widely  recog¬ 
nized  electronics  climate  of  the 
Greater  Boston  area,  Mr.  Lehne  trans¬ 
ferred  the  headquarters  of  Sylvania 
Electronic  Systems  to  Waltham  early 
in  1956 — completing  formation  of 
the  foundation  upon  which  later  di¬ 
vision  expansion  was  built.  This  ex¬ 
pansion  has  continued  unabated,  and 
we  are  confident  it  will  extend  well 
into  the  future  as  Sylvania  works  in 
partnership  with  all  of  the  armed 
forces  to  provide  insurance  against 
aggression. 
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This  paper  is  intended  as  a  study 
of  the  basic  nature  of  the  reliabil¬ 
ity  problem  concerning  the  “building 
blocks”  for  missiles  and  space  vehi¬ 
cles.  The  intent  is  to  approach  the 
problem  of  basic  goal  definition  from 
the  standpoint  of  our  broad  national 
interests  and  to  examine  the  road¬ 
blocks  in  the  way  of  achieving  the 
goal.  Although  the  problems  are 
equally  serious  and  difficult  in  the 
mechanical  and  the  electro-mechani¬ 
cal  areas,  this  discussion  is  intended 
primarily  for  the  various  manage¬ 
ments  which  comprise  the  electronics 
industry  of  our  nation. 

It  has  been  a  matter  of  great  con¬ 
cern  to  the  author  since  the  end  of 
World  War  II  that  the  quality  of  the 
component  parts  which  must  form 
the  heart  of  ever  increasingly  com¬ 
plex  electronic  instrumentation  is 
comj)letely  inade(juate  even  for  pres- 
ent-dav  reijuirements.  It  is  encour¬ 
aging  that  some  leaders  in  the  indus¬ 
try  are  now  becoming  aware  of  the 
gravity  of  the  situation  as  evidenced 
hv  statements  published  in  the  March 
1959  components  issue  of  Signal.' 

Ihe  designer  of  complex  systems 
today  is  in  much  the  same  situation 
as  an  architect  would  find  himself  if 
he  were  commissioned  to  design  a 
skyscraper  to  outdo  the  Empire  State 
Building,  and  then  discovered  that 
his  best  building  material  was  adobe 
blocks. 

Why  is  the  vital  role  of  basic  parts 
not  evident  to  us?  As  Paul  Darnell, 
Director,  Military  Component  De¬ 
velopment,  Bell  Telephone  Laborato¬ 
ries,  Inc.,  said  in  Signal, “  “It  should 
be  self-evident.”  Is  it  because  a  resis¬ 
tor,  tube,  capacitor,  valve,  relay  or 
tubing  joint  is  not  a  glamorous  thing 
to  a  designer?  This  should  not  be 
true  in  the  case  of  creative  designers 
who  can  visualize  the  completed  de¬ 
vice.  I  am  reminded  of  two  brick¬ 
layers  I  encountered  one  spring  eve¬ 
ning  in  Philadelphia  as  I  was  taking 
my  customary  evening  walk.  These 
men  were  working  overtime  on  a 
large  new  church.  Tlie  first  workman 
was  doing  a  sloppy  job,  spilling 
mortar  over  himself  and  the  ground. 
Just  for  fun  I  asked  him  what  he  was 
doing  and  he  grunted,  “Laying  bricks, 
stupid.”  Thus  suitably  rebuffed  I 
walked  on  a  quarter  of  a  block  where 
the  second  man  was  working,  and 
was  impressed  by  the  contrast.  This 
lad,  a  tall,  lanky,  happy-looking 
colored  lad.  was  doing  an  extremely 
neat  job.  I  repeated  mv  question, 
and  this  boy  straightened  up  from  his 
work, '  looked  up  into  the  sky  and 
said,  “Suh,  I’se  building  a  beautiful 
cathedral.”  You  will  find  that  the 
truly  creative  designer  must  be  simi¬ 


larly  concerned  with  the  “bricks”  that 
go  into  the  complicated  design.  In 
the  case  of  electronics,  these  “bricks” 
are,  of  course,  the  bits  and  pieces 
which  must  make  up  the  final  com¬ 
pleted  device. 

Or  is  it  that  we,  as  scientists  and 
engineers,  have  become  enamoured  of 
the  mere  achieving  of  performance, 
and  feel  that  we  have  achieved  the 
final  goal  if  we  prove  the  feasibility 
of  an  idea  and  have  made  something 
that  works,  even  if  it  is  yet  far  from 
satisfactory  for  the  required  appli¬ 
cation? 

Or  have  we  as  a  nation  been  so 
busy  becoming  prosperous  during  the 
past  14  years  that  we  have  accepted 
lack  of  progress  in  our  basic  building 
block  quality  as  a  normal  thing? 

I  do  know  one  thing  to  be  true, 
and  that  is  that  we  have  written  and 
spoken  enough  millions  of  words  in 
the  past  ten  years  on  the  unreliability 
of  component  parts.  It  is  high  time 
we  sit  down  and  define  what  our  goal 
must  be,  and  then  go  about  the  job 
of  achieving  that  ^al.  I  have  no 
quarrel  with  most  of  what  I  have 
heard  or  read,  but  I  feel  that  our 
thinking  has  become  stereotyped, 
and  sterile,  and  we  either  do  not 
mean  what  we  say,  or  have  failed  to 
put  our  convictions  into  action.  This 
paper  was  conceived  one  sleepless 
night  on  an  airplane,  \\hen  I  tried 
to  put  myself  to  sleep  by  reading  the 
previously  mentioned  issue  of  Signal. 
This  particularly  well  done  issue  was 


dedicated  to  components  and  I  read 
it  from  cover  to  cover.  I  shall  here¬ 
after  refer  to  this  magazine  as  “the 
book.”  In  his  article  in  that  “book,” 
Dr.  Homer  J.  Stewart^  said,  in  speak¬ 
ing  of  the  National  Aeronautics  and 
Space  Administration  program,  “The 
guidance  and  communication  equip¬ 
ment  must  be  tailored  to  suit  the 
special  needs  of  space  missions.” 
What  did  he  mean  by  this,  especially 
the  “special  needs”  part?  Let  us  ex¬ 
amine  a  specific  example  of  such 
“special  need.”  Preliminary  studies 
indicate  that  a  satellite  electronic  sys¬ 
tem,  to  be  economical  and  generally 
suitable,  should  have  a  95%  cer¬ 
tainty  of  three  years’  mean-time-be- 
tween-failure.  If  the  system  contains 
10,000  component  parts — and  I  know 
it  will  if  we  build  it  with  present 
techniques — such  parts  must  have  a 
failure  rate  for  each  part  of  approxi¬ 
mate!  v  2  X  10“'^  or  0.0002  failure 
per  million  hours.  This  is  a  mean- 
time-between-failure  for  each  part  of 
about  508,000,000  hours,  and  this  is 
58,000  years.  Fantastic,  isn’t  it?  Im¬ 
possible  too,  we  might  say,  and  sit 
down  and  examine  why  we  want  to 
do  such  a  thing,  after  all.  Obviously, 
manv  people  are  in  the  frame  of  mind 
to  thus  sit  down  on  the  problem, 
judging  from  the  extreme  difficulty  of 
ap})lving  resources  to  the  basic  prob¬ 
lem  during  the  past  few  years. 

I  am  sure  that  you  will  all  agree 
that  space  has  suddenly  become  our 
{Continued  on  page  68) 


SIGNAL,  MAY.  I960 


49 


Time  is  the  most  critical  ingredient  of  the  nuclear 
air  age.  The  Strategic  Air  Command’s  reaction  time 
to  constantly  shifting  situations  must  be  as  short  as 
modern  technology  will  permit.  Complete,  instantaneous 
and  positive  control  of  the  Strategic  Air  Command  by  its 
commander  is  a  vital  requirement  if  the  commander  is  to 
employ  his  forces  to  the  best  advantage. 

SAC  proposed  to  meet  this  requirement  by  recommend¬ 
ing  the  installation  of  an  automatic  command  control 
system  designated  465L. 

When  completed,  the  SyXC  Control  System  will  display 
data  about  thousands  of  bombers  and  ICBM’s  at  hundreds 
of  bases  on  a  large  viewing  screen  before  the  SAC  com¬ 
mander  and  his  staff.  It  will  also  dispatch  the  command¬ 
er’s  orders,  queries  and  replies  to  commands  and  units 
within  seconds.  Computers  used  in  the  system  will  process 
war  plans  and  games  by  checking  compliance  of  actual 
events  against  those  planned.  Damage  reports  will  be 
processed  automatically  and  at  the  same  time  new  target 
priorities  calculated  with  the  necessary  data  for  re-strike 
planning. 

The  International  Telej)hone  and  Telegraph  Corpora¬ 
tion  has  been  awarded  the  prime  contract  to  accomplish 
automation  of  SAC  Control  System.  The  system,  now 
being  developed  by  an  ITT  asociate,  International  Electric 
Corporation,  Paramus,  New  Jersey,  consists  of  three  major 
I  subsystems:  Data  Transmission  (Remote  Communications 
i  Complex-RCC  and  Traffic  Control  Cenlcr-TCCi,  Data 
i  Processing  Central-DPC  and  Data  Presentation. 

I  Input  data  originating  at  each  aircraft  base  and  missile 
site  is  introduced  into  the  system  via  the  Remote  Com- 
-  munications  Complexes,  then  sent  by  digital  data  links  to 
the  Traffic  Control  Centers  for  automatic  switching  and 
routing  to  processing  equipment  for  updating  of  files  and 
displays.  I'hrough  request  panels  the  SAC  command  staff 
can  call  up  a  varietv  of  information  that  is  stored 
for  rapid  access  in  the  system.  This  capability  is  in 
addition  to  the  more  routine  data  that  is  constantly  being 
displayed  and  updated. 

Remote  Communications  Complex 

I  The  purpose  of  the  RCC  (Remote  Communications 
Complex)  is  to  transmit,  route  and  receive  all  messages 
to  and  from  centrally  located  message  and  data  processing 
centers.  Messages  originate  at  the  Wing  level  and  enter 
the  465L  System  via  the  RCC  for  transmission  to  higher 
headquarters  or  other  SAC  bases.  These  messages  per¬ 
tain  to  logistics,  intelligence,  maintenance,  aircraft  status, 
weather,  personnel  availability  and  missile  readiness. 

This  information  will  provide  a  basis  upon  which  SAC 
Head(|uarters  in  Omaha.  Nebraska,  can  control  and  direct 
the  SAC  force.  Conversely,  messages  originating  from 
headquarters  and  other  SAC  bases  in  tlie  form  of  orders, 
alarms,  summary  data  and  replies  to  inquiries,  will  be 
transmitted  to  tlie  RCC  for  directing  the  implementation 
of  SAC  operations.  Messages  may  also  be  introduced 
automatically  and  directly  from  other  SAC  systems. 

Data  ma\’  originate  at  many  sources  including  diverse 
locations  around  the  base  where  an  RCC  is  situated. 
Information  from  different  base  sources,  airlmrne  aircraft, 
or  space  satellites  will  be  telephoned  or  radioed  to  the 
local  command  post.  There  the  data  will  be  put  into 
appropriate  message  format  and  introduced  into  the  465L 
system  by  means  of  input  devices.  Two  of  these  devices 
will  l)e  manually  operated  keyboards,  the  other,  a  semi¬ 
automatic  message  composer.  Messages  to  be  entered  into 
the  keyboard  usually  will  be  narrative  in  nature  and  will 
l>e  given  to  the  keyboard  operator  in  written  form.  Short¬ 


er,  standard  messages  to  be  entered  into  the  message  com¬ 
poser  will  be  received  by  the  operator  via  telephone  or 
radio. 

Traffic  Control  Center 

The  Traffic  Control  Center  (TCC)  is  a  communications 
center  into  which  flow  messages  and  out  of  which  mes¬ 
sages  emanate. 

When  a  message  has  been  completely  received  by  the 
TCC,  it  is  then  processed.  This  processing  consists  of 
making  validity  checks,  transferring  the  message  to  tem¬ 
porary  and  permanent  magnetic  stores,  and  determining 
the  necessary  routing. 

The  heart  of  the  TCC  is  the  Stored  Program  Element 
(SPE).  The  SPE  will  service  information  requests  from 
the  Data  Presentation  Subsystem  in  a  pre-determined 
order  of  priority.  These  requests  are  serviced  by  the 
SPE  to  ascertain  the  location  of  desired  information.  If 
the  requested  information  is  located  on  a  magnetic  drum, 
it  is  read  into  the  SPE  core  storage  from  the  drum  and 
then  directed  to  the  appropriate  requesting  panel. 

If  the  information  is  not  available  on  the  drum,  the 
request  is  transmitted  to  the  Military  Computer  (MC). 
The  computer  processes  the  request,  extracts  the  answer 
from  stored  information,  and  then  transfers  the  informa¬ 
tion  to  an  output  register  to  be  read  into  the  Data  Presen¬ 
tation  Subsystem.  An  automatic  channel  provides  two- 
way  communication  between  the  Stored  Program  Element 
and  the  peripheral  devices.  The  peripheral  devices  in- 
(Continued  on  page  53) 
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for  International  Electric  Corp.  of  ITT 


Complex  and  vital  Information 
will  move  through  this  test  con¬ 
sole  as  part  of  a  new  nerve 
system  being  created  now  In 
prototype  for  the  Strategic  Air 
Command  of  the  U.  S.  Air 
Force.  It  will  control  tests  of 
many  computer  functions  as  well 
as  operations  of  a  data-process- 
Ing  subsystem. 
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The  Data-Stor  Model  59  Digital  Tape  Transport  is 
ideally  suited  for  use  in  computer,  instrumentation 
and  control  applications.  It  incorporates  the  highly 
reliable  features  of  military  tape  transports  developed 
by  Cook  Electric  Company  during  the  past  12  years, 
and  has  been  proven  in  the  Atlas,  Titan,  Polaris  and 
other  missile  programs. 

These  features  include  exclusive  use  of  modern  ultra 
reliable  solid  state  circuitry,  eliminating  gas  or  vac¬ 


uum  tubes.  Precise  tape  handling  is  insured  by 
proportional  reel  drive  servo  systems  that  have  no 
jerky  step  servos.  Tension  error  sensing  is  accom¬ 
plished  by  synchro  transmitters  with  no  unreliable 
potentiometers  or  contact  pile-ups.  Field  adjustments 
are  eliminated  by  building  tolerances  into  a  single 
rugged  tape  deck  casting.  Endurance  and  quality  are 
assured  by  strict  adherence  to  the  exacting  design 
and  workmanship  requirements  of  .  MIL-E-4158. 


TAPE  SPEEDS  TO  150  IPS  .  LESS  THAN  3  MS  STOP/ START  .  REWIND  SPEEDS  TO  400  IPS  •  NO  PROGRAMMING  RESTRIC¬ 
TIONS  .  PACKING  DENSITIES  TO  600  NRZ  BPI  .  OPERATES  FROM  5  VOLT  CONTROL  PULSES  OR  LEVELS  OF  EITHER 
POLARITY.  FRONT  PANEL  ACCESS  .  CHOICE  OF  NARTB,  IBM,  OR  SPECIAL  REELS  •  ANY  TAPE  TO  1"  •  CONDUCTIVE 
LEADER,  LIGHT  TRANSMISSIVE,  OR  LIGHT  REFLECTIVE  END  OF  TAPE  SENSORS  •  SOLID  STATE  READ  WRITE  AMPLIFIERS 
.  METAL  FACED  READ  WRITE  MAGNETIC  HEADS  .  AVAILABLE  AS  HIGH  SPEED  PHOTOELECTRIC  READER. 


Experienced  recording  systems  engineers  are  invited 
to  apply  for  existing  employment  opportunities. 


ONE  OF  MANY  EXAMPLES 
OF  EXCELLENCE  IN  THE  DATA 
HANDLING  FIELD 


Cook  Electric  Company’s 

u  DIGITAL  TAPE 
TRANSPORT 


a# 


»jf> 


:s'^SOLID  ^STATE' 
ULTRA  RELIABLE  ' 
HIGH^  PERFORMANCE 


/ 


ADDRESS  YOUR  INQUIRIES  TO 


8100  MONTICELLO  AVENUE 


SKOKIE,  ILLINOIS 
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elude  up  to  1()  nia»iielic  tapes,  a  higli  s])eed  })rinter,  a 
punched  card  reader  and  a  card  punch. 

Another  important  segment  of  the  TCC  is  the  Fault  and 
Facility  Control.  The  Fault  and  Facility  (.ontrol  ])rimari- 
Iv’^  monitors  the  over-all  f65L  System  operation  and  pro¬ 
vides  facilities  for  patching  out  inoperative  equipments. 
A  display  panel  provides  a  visual  presentation  of  the  status 
of  the  major  components  of  the  46.5L  System. 

A  local  Communication  Console  (LCC)  serves  the  same 
functions  as  an  RCC  except  the  LCC  is  located  at  a 
headquarters  site  and  provides  the  means  for  the  SAC 
commander  and  his  stall  to  enter  data  in  and  receive  data 
from  the  465L  Svstern. 


nmamxmxti^ 

nXMER  INVERT^, : 
(NW  260,000  logged  e^eratiorial  heori. 
voltege-regaleteil,  fregueney-eoet^bljed, 
for  misfile,  telemeter,  ground  siiffbirt, 
all-silicon  units  available  now- 


Data  Processirifi  Central 

riie  Data  Processing  Central  (DPC),  or  Military 
(Computer,  is  that  portion  of  SACCS  which  provides  data 
computation,  processing  and  storage  of  files  and/or  in¬ 
ventories  of  the  SAC  Force.  DPC  accomplishes  these 
functions  at  high  speed  for  distribution  of  status  and 
decision  data  to  other  elements  of  the  system. 

A  central  processor  unit,  peripheral  control  unit  and 
interrupt  and  off  line  processors  comprise  the  DPC. 

Included  in  the  central  processor  are  the  arithmetic, 
instruction  control  and  high  speed  core  memorv  elements. 
Arithmetic  ehmients  |)erform  the  usual  arithmetic,  logical 
and  shifting  operations. 

Instruction  and  control  elements  include  the  various 
decoders,  counters  aiul  indexable  registers  for  rapid  pro¬ 
gram  execution.  The  high  speed  core  memorv  consists  of 
magnetic  hanks  of  16.000  word  capacity.  The  memory 
element  initially  shall  have  4  memory  hanks  and  can  be 
expanded  to  include  up  to  eight  memory  hanks. 

The  Peripheral  Control  Unit  (  PCU)  regulates  the  input- 
output  binary  traffic  of  the  auxiliarv  drum,  tape  memories, 
TCC/MC  eoimjiunication.  typewriter,  printer  and  punch 
under  program  and  machine  control. 

The  Interrupt  Svstern  will  operate  on  machine-detected 
errors.  The  program  will  have  the  option  to  correct  errors 
by  machine  or  automatic  recovery.  Or  the  program  can 
ignore  the  errors. 


Interelectronics  all-silicon  thyratron-like  gat¬ 
ing  elements  and  cubic-grain  toroidal  magnetic 
components  convert  DC  to  any  desired  number 
of  AC  or  DC  outputs  from  1  to  10,000  watts. 

Ultra-reliable  in  operation  (over  260,000 
logged  hours),  no  moving  parts,  unharmed  by 
shorting  output  or  reversing  input  polarity. 
High  conversion  efficiency  (to  92%,  including 
voltage  regulation  by  Interelectronics  patented 
reflex  high-efficiency  magnetic  amplifier  cir¬ 
cuitry.) 

Light  weight  (to  6  watts/oi.),  compact  (to 
8  watts/cu.  in.),  low  ripple  (to  0.01  mv.  p-p), 
excellent  voltage  regulation  (to  0.1%),  precise 
frequency  control  (to  0.2%  with  Interelectronics 
extreme  environment  magnetostrictive  stand¬ 
ards  or  to  0.0001%  with  fork  or  piezoelectric 
standards.) 

Complies  with  MIL  specs,  for  shock  (100G 
11  misc.),  acceleration  (100G  15  min.),  vibro- 
tion  (100G  5  to  5,000  cps.),  temperature  (to 
150  degrees  C),  RF  noise  (1-26600). 

AC  single  and  polyphase  units  supply  sine 
waveform  output  (to  2%  harmonics),  will 
deliver  up  to  ten  times  rated  line  current  into 
a  short  circuit  or  actuate  MIL  type  magnetic 
circuit  breakers  or  fuses,  will  start  gyros  and 
motors  with  starting  current  surges  up  to  ten 
times  normal  operating  line  current. 

Now  in  use  in  major  missiles,  powering 
telemeter  transmitters,  radar  beacons,  elec¬ 
tronic  equipment.  Single  and  polyphase  units 
now  power  airborne  and  marine  missile  gyros, 
synchros,  servos,  magnetic  amplifiers. 

Interelectronics— first  and  most  experienced 
in  the  solid-state  power  supply  field  produces 
its  own  all-silicon  solid-state  gating  elements, 
all  high  flux  density  magnetic  components, 
high  temperature  ultra-reliable  film  capacitors 
and  components,  has  complete  facilities  and 
know  how— has  designed  and  delivered  more 
working  KVA  than  any  other  firm! 

For  complete  engineering  data,  write  Inter¬ 
electronics  today,  or  call  LUdlow  4-6200  in 
New  York. 


Data  Presentation  Subsystem 

The  extreme  versatilitv  of  the  Data  Presentation  Sub¬ 
system  makes  possible  the  presentation  of  color  as  well  as 
black  and  white  displavs.  Displays  include  alphanumeric, 
graphic  and  geographic  information. 

The  basic  Data  Presentation  System  will  consist  of 
projection  units  for  furnishing  large  displays,  individual 
hard-copy  printer  units  for  answering  individual  requests 
for  information,  and  request  panels  themselves,  which 
permit  individuals  to  interrogate  the  system. 

Large  presentations  of  data  are  automatically  supplied 
bv  projection  units  called  quadrajectors.  These  quadra- 
jector  units  can  be  used  in  either  a  front  projection  or  a 
rear  projection  mode.  All  large  display  panels  can  be 
chang(*d  in  a  matter  of  seconds.  All  printer  units  operate 
simultaneously. 

Simulated  in  International  Electric  Corporation’s  test 
facility  at  F^iramus,  N.  J.,  will  be  the  prototypes  of  vari¬ 
ous  svstems  to  he  used  in  the  operational  system.  The 
IFC  test  facilitv  provides  a  means  to  test  the  design  and 
feasibility  of  the  SAC  Control  System  prior  to  initial 
procurement  of  operational  hardware.  By  this  means  of 
testing  liefore  building.  I  EC  will  he  able  to  provide  an 
operiUional  control  svstern  that  will  give  SAC  a  greatly 
improved  capabilitv  resulting  in  decisions  based  on  more 
reliable  data,  furnished  in  a  more  refined  form. 
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Phiico  .Transistors  have  earned  a  wide  reputation  for 
xdiabie  performance  and  for  greatly  expanding  the 
d^ign  potentials  for  low,  medium  and  high  frequency 
circuitry.  The  complete  Philco  line  includes  types  for 
tuned  amplifiers  and  related  circuits  .  .  .  untuned 
amplifiers  .  .  .  computer  switching  circuits  .  .  .  non- 
computer  switching  circuits  .  .  .  and  entertainment 
product  applications.  All  are  designed  and  engineered 
to  meet  exacting  specifications  .  .  .  and  are  manufac¬ 
tured  tQ  the  highest  standards  of  uniformity.  Philco 
sales  engineers  will  gladly  assist  you  in  selecting  the 
right  transistors  to  meet  your  requirements.  When  you 
need  transistors  or  transistor  information  consult 
Philco  first. 


REGIONAL  SALES  OFFICES 


NEW  ENGLAND 
^13  Eay  State  Road 
Boston,  Massachusetts 
XOnmonwealth  6-1008 


NEW  YORK 

Heffwlnan  Building 
Office  404 
20$  Hanrison  Street 
Syracuse,  New  York 
NArrison  2-1623 


DAYTON  &  SOUTH 

Talbott  Building 
First  and  Ludlow  Streets 
Dayton  7,  Ohio 
BAIdwIn  4-6578 


NEW  YORK  CITY  & 
4ON0  ISLAND 

20^  Avenue 
Mineola,LL,N.Y. 
Noeeer  7-0545 


NORTHERN  CALIFORNIA  & 
NORTHWEST 
3875  Fobian  Way 
Falo  Alto,  California 
DAvenp<^t  6-4350 


MIDDIB  ATLANTIC 
Benson  East 
Office  225 
100  Old  York  Road 
ieiANown,  Pa. 
TUmer  7-4244, 4245 


MINNESOTA 
Griggs  Midway  Building 
Office  251 

1821  University  Avenue 
St.  Paul  4,  Minnesota 
Midway  5-2117 


WASfKNGTON,  0.  C.  A  SOUTH 
1707  H  Street,  N.  W. 

Wad^glon  6,  D.  C. 

EXeaithre  3-1500 


MIDWEST 

6957  West  North  Avenue 
Oak  Pork,  Illinois 
EStebrook  8-7270 


SOtlTMIRN  CALIFORNIA 
1435  S^lh  La  Cienego  Blvd. 
Los  Angdles  35,  California 
Oleander  5-7505 


SOUTHWEST 
Gross  Center 
Suite  201 

3045  Rosecrans  Street 
Son  Diego  10,  California 
ACademy  4-2151 


SURFACE  BARRIER  TRANSISTORS  (SBP 


TYPE 

GAIN 

hfe 

FREQUENCY 

fma* 

APPLICATIONS 

2N128 

40 

60 

General  communications; 
specifications 

2N240 

30 

Switching 
rates  20mc 

High-speed  switch;  controlled 
storage  and  saturation  charai 
istics;  MIL  specifications 

2N344 

22 

50 

Generol  purpose;  norrow  1 
spread  (11-33) 

2N345 

35 

50 

General  purpose;  similar  to  2 N 
with  higher  beta 

2N346 

20 

75 

General  purpose;  like  2N344 
2N345  but  higher  frequency 

MICRO  ALLOY  TRANSISTORS  (MAT*) 

TYPE 

GAIN 

hpE 

FREQUENCY 

fmax 

APPLICATIONS 

2N393 

95 

60 

High-speed,  high-goin  switch; 
specifications 

2N1 122 

Min  25 

60 

High-voltage,  high-speed  sw 

2Nn22A 

Min  25 

60 

Higher  voltage  version  of  2N1 

2N141 1 

75 

fj  60 

High  frequency  switch  MIL  sp 

2N1427 

75 

fr  75 

General  purpose,  high-spi 
switch 

MICRO  ALLOY  DIFFUSED  BASE  TRANSISTORS  (MADT*) 


TYPE 

GAIN 

FREQUENCY 
fma*  f"* 

APPLICATIONS 

2N499 

lOdbO/  100 

me  320 

VHP  amplifier;  MIL  specificoti 

2NS01 

hpg  35 

Switching 
rotes  20  me 

Ullro-fost  switch;  typical  tr 
m/xsec,  t$  7  m^tsec.  If  7  m^isec 

2N501 A 

hpE  35 

Switching 
rotes  20mc 

Rated  at  100°C;  MIL  specificoti 

2N502 

lOdb 

200  me 

650 

VHP  amplifier 

2N502A 

11.5db  (f^ 
200  me 

750 

Rated  at  lOO'^C;  MIL  specificoti 

2N503 

12.5db 
(f/y  lOOmc 

420 

VHP  amplifier 

2N504 

46db  @ 
455kc 

Minimum 

50 

IP  amplifier;  high  level  logic  swi 

2N588 

14db  {n  50mc  250 

General  purpose  RP-IP  amplii 

2N1 158 

25mw  PO 

at  200  me 

UHP  power  oscillator 

2N1204 

hPE  60 

fr  400 

High  current  switch  &  core  dri' 

2N1494 

hpE  60 

fr  400 

High  current,  high  power  swi 
&  core  driver 

2N1495 

hpp  60 

fr  400 

Higher  voltage  version  of  2N1 2 

2N1496 

hpp  60 

fr  400 

Higher  voltage  version  of  2N14 

2N1499 

hpp  35 

Switching 
rotes  5  me 

High-speed,  saturated  switch 

2N1500 

hpE  50 

Switching  ' 

Ultra-fast  switch;  typical  tr 

rotes  20  me  m/isec,  tj  7  m/xsec.  If  7  m^xsec 

MINIATURE  TRANSISTORS 

TYPE 

GAIN 

hfe 

FREQUENCY 

fexb 

APPLICATIONS 

2N207 

100 

2 

low  level  amplifier;  porticulo 

suited  for  hearing  aid  use;  N.l 
15db  max 


*Tradernark$  Reg.  U.S.  Pot.  Off. 

••Trademark  Philco  Corp. 

■{■Noiio  Figure  at  1  reference  level  across  1,000  ohms 
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FREQUENCY  SPECTRUM 


MINIATURE  TRANSISTORS 


TYPE 

CAIN 

hfe 

FREQUENCY 

fab 

APPLICATIONS 

2N207A 

100 

2 

Low  level  omplifier;  particularly 
suited  for  hearing  aid  use;  N.F.f 
lOdb  max 

2N207B 

100 

2 

Hearing  aid  input  stage;  other 
extremely  low  noise  applications; 
N.F.f  5db  max 

2N534 

100 

1 

High  voltage  amplifier  switch 

2N535 

100 

2 

Low-level  amplifier  and  switch; 
N.F.f  lOdb  max. 

2N53SA 

100 

2 

Low-level  amplifier  and  switch; 
N.F.f  5db  max. 

2N535B 

100 

2 

Low-level  amplifier  and  switch; 
N.F.f  Odb  max. 

2N536 

hpE  150 

2 

Low  level  switch  at  pulse  rates 
up  to  150kc 

SILICON  SURFACE  ALLOY  DIFFUSED  BASE  TRANSISTORS  (SADT*) 

TYPE 

CAIN 

hf* 

FREQUENCY 

APPLICATIONS 

2Nn99 

hFE  25 

fTl25mc 

NPN  high-speed  silicon  switch; 
max  tr  70  m^isec,  t$  20  m/^tsec, 
tf  40  m;isec 

2N1267 

11 

24db  at  4.3mc'j 

1  NPN  silicon  amplifiers  and  oscil* 

2N1268 

20 

25db  at  4.3mc 

I  lators 

2N1269 

50 

26db  at  4.3mc j 

2N1270 

1  1 

24db  at  12.5mc] 

1  NPN  silicon  amplifiers  and  oscil- 

2N1 271 

20 

25db  at  12.5mc 

1  lators 

2N1272 

50 

26db  at  12.5mcj 

2N1472 

hFE  35 

Switching  rates  5mc  NPN  high  frequency  silicon  switch 

SILICON  SURFACE  ALLOY  TRANSISTORS  (SAT*) 

TYPE 

CAIN 

hpE 

FREQUENCY 
fT  in  me 

APPLICATIONS 

2N495 

hfe  20 

fmox  21mc 

General  purpose;  MIL  specs 

2N496 

16 

20 

High-speed  switching;  MIL  specs 

2Nn  18 

hfe  20 

fmox  18mc 

General  purpose;  MIL  specs 

2N1 1 18A 

hfe  25 

fmax 18mc 

General-purpose  amplifier,  high 
beta  (15-35) 

2N1 1 19 

16 

20 

High-speed  switching;  MIL  specs 

2N1428 

30 

35 

General  purpose,  low-cost,  high- 
frequency,  silicon  amplifier  and 
switch;  TO-1  case 

2N1429 

30 

35 

Electrical  equivalent  of  2N1428 
in  TO-5  case 

MEDIUM  FREQUENCY  TRANSISTORS 

TYPE 

CAIN 

hpE 

FREQUENCY 

fab 

APPLICATIONS 

2N597 

70 

8 

High-voltage  general  purposO 
amplifier  and  switch 

2NS98 

125 

10 

400kc  logic  switching 

2N599 

175 

18 

Logic  switching  rates  up  to  Imc; 
core  driver;  MIL  specifications 

2N600 

125 

IP 

500kc  switching;  1  watt  peak 
power  dissipation  for  O.I  sec; 
stud  mount 

-  - 

*; - - 

- - - - 

' 

MEDIUM  FREQUENCY  TRANSISTORS 


TYPE 

GAIN 

hpE 

FREQUENCY 

tab 

APPLICATIONS 

2N601 

175 

18 

High-power  core  driver;  typical 
rise  time  0.1  /usec;  stud  mount 

2N1 123 

70 

5 

High-voltage  power  amplifier  and 
switch;  stud  mount 

2N1478 

70 

8 

300kc  switching  applications 

PULSE  AMPLIFIER  TRANSISTORS 

TYPE 

GAIN 

hpE 

FREQUENCY 
tab  kc 

APPLICATIONS 

2N670 

hf.  100 

700 

High  peak  current  pulse  amplifier; 
relay  driver 

2N671 

100 

700 

High  power  version  of  2N670; 
stud  mount 

2N672  Min  20{SAT) 

0.5  psec  max  tr 

High-current  switching  core  driver; 
controlled  rise,  fall  and  store  times 

2N673  Min  20(SAT) 

0.5  fxiec  max  tr 

High  power  version  of  2N672; 
stud  mount 

2N674 

hfe  100 

min  400 

75  volt  version  of  2N670 

2N675 

100 

min  400 

75  volt  version  of  2N671 

MEDIUM  POWER  TRANSISTORS 

TYPE 

GAIN 

hPE 

FREQUENCY 

fab 

APPLICATIONS 

2N223 

hfe  no 

0.6 

Audio  driver;  exceptional  beta  lin.. 

2N1416 

hfe  no 

0.6 

Matched  pair  of  2N223's 

2N224 

90 

0.51 

Audio  output;  exceptional  beta 
linearity 

2N225 

90 

0.51 

Matched  pair  of  2N224’s 

2N226 

60 

0.4 

Audio  output  and  switch;  excep¬ 
tional  beta  linearity 

2N227 

60 

0.4 

Matched  pair  of  2N226's 

2N1 124 

hfe  100 

1 

High-voltage,  general-purpose  in¬ 
dustrial  amplifier  and  switch 

2N1 125 

hfe  75 

1.6 

High-valtage,  medium-frequency 
amplifier  and  switch 

2Nn28 

hfe  100 

1 

Exceptianally  linear  beta;  audio 
driver  and  output 

2N1129 

165 

0.75 

General-purpose,high  beta,  audio 
and  switch 

2N1130 

125 

0.75  General-purpose  audio  and 

switch;  exceptional  beta  linearity 

POWER  TRANSISTORS 

TYPE 

CAIN 

FREQUENCY 
tae  In  kc 

APPLICATIONS 

2N386 

33db  at 
5w  PO 

14 

High-voltage,  high-power  ampli¬ 
fiers,  servo  amplifiers,  converters 
and  switches 

2N387 

33db  at 
5w  PO 

12 

High-voltage,  high-power  ampli¬ 
fiers,  servo  amplifiers,  converters 

and  switches 


i 
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REFERENCE  CHART  FOR 
PHILCO  TRANSISTORS 

Write  for  your  free  copy  of  this 
Handy  Reference  Chart. 

PHILCO/LANSDALE  DIVISION 
503  Church  Road 
Lansdale,  Pa. 


LANSDALE  DIVISION  /  Lansdale,  Pennsylvania 

Most  types  immediately  available  OFF-THE-SHELF  at  FACTORY  PRICES  in 
Quantities  7-999  from  your  local  PHILCO  INDUSTRIAL  SEMICONDUCTOR  DISTRIBUTOR 
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PROJECT  TRANSIT  is  the  United  States'  experimental  navigation  satellite  presently 
orbiting  the  earth  in  an  effort  to  provide  a  more  accurate  means  of  maritime  and 
aerial  navigation  than  is  now  available  under  any  weather  conditions.  Launched 
April  13  from  Cape  Canaveral,  Florida,  Transit  I-B  can  provide  a  reliable  global 
all-weather  means  of  fixing  the  position  of  surface  craft,  submarines  and  aircraft. 
The  feasibility  test  of  the  navigational  system  is  based  on  the  capacity  of  the  six 
ground  receiving  stations  and  computing  center  to  extract  positional  information 
from  Transit's  signals.  Transit  transmits  on  four  widely  separated  frequencies  (54- 
324,  162  and  216  mcs)  to  provide  broad  experimental  control.  The  change  in  frequenc 
of  the  signal  is  checked  automatically  by  a  ground  station  against  a  time  and  fre¬ 
quency  standard.  This  information  then  is  teletyped  to  a  computer  center  where  the 
satellite's  position  can  be  accurately  computed. 

NATIONAL  BUREAU  OF  STANDARDS  has  set  up  a  radio  station  at  Sunset  Canyon,  near  Boul¬ 
der,  Colorado,  to  provide  transmission  of  signals  on  the  very  low  frequency  of  20 
kilocycles.  These  signals  will  be  used  by  research  organizations  in  studies  to  pre¬ 
pare  for  the  eventual  installation  of  a  300  kilowatt  transmitter  which  would  provide 
world-wide  coverage.  The  20  kilocycle  signals,  which  should  provide  coverage  as  far 
as  Alaska  and  Hawaii,  will  serve  as  frequency  standards  and  later  will  measure  time 
intervals.  Established  by  the  NBS  Radio  Standards  Division,  the  Sunset  installation 
sent  its  first  signals  April  5. 

NEW  CHAIRMAN  OF  ARMY  SCIENTIFIC  ADVISORY  PANEL  is  Dr.  Clifford  C.  Furnas,  Chancellor 
of  the  University  of  Buffalo,  Buffalo,  New  York,  and  former  Assistant  Secretary  of 
Defense  for  Research  and  Development.  A  member  of  the  panel  since  September  1958, 
Dr.  Furnas  succeeds  the  late  Dr.  James  W.  McRae,  who  died  recently.  The  panel  in¬ 
cludes  60  scientists,  industrialists  and  educators  who  advise  the  Secretary  of  the 
Army  and  the  Army  Chief  of  Staff  on  the  Army's  research  and  development  program. 

SEVERAL  DEVELOPMENTS  IN  NAVY'S  POLARIS  have  taken  place  recently.  (1)  The  Defense 
Department  has  asked  Congress  for  $39  million  to  start  building  six  more  Polaris 
submarines.  (2)  A  third  class  of  Polaris  subs,  SSBN-616,  which  will  have  the  newest 
weapon  system  and  improvements  evolved  from  the  earlier  classes,  will  be  built  by  th 
Electric  Boat  Division  of  General  Dynamics  Corp.  under  a  Navy  contract.  (3)  Serving 
as  a  link  between  Polaris  industrial  producers  and  the  fleet,  the  Polaris  missile 
assembly  facility  of  the  Naval  Weapons  Annex  began  operations  April  1  at  Charleston, 
South  Carolina.  (4)  The  Navy  and  Aerojet-General  Corp.  have  developed  a  new  process 
for  manufacturing  solid  propellant  fuel  for  the  Polaris  missile. 

AUTOMATION  AT  THE  ARMED  SERVICES  TECHNICAL  INFORMATION  AGENCY,  Arlington  Hall,.  Va. , 
is  helping  to  expedite  research  work  on  the  nearly  one  million  documents  in  the 
ASTIA  collection,  which  is  growing  at  the  rate  of  30,000  titles  per  year.  ASTIA, 
which  provides  Defense  agencies  and  their  contractors,  on  request,  with  copies  of 
research  reports  done  by  or  for  the  military  agencies,  installed  a  Remington-Rand 
USS-90  (Univac  Solid  State  Computer)  in  February  as  the  first  step  in  its  automation 
program.  Within  a  year,  ASTIA  hopes  to  copy  all  catalog  cards  on  magnetic  tape, 
making  possible  automatic  printout,  at  600-lines-per-minute ,  of  bibliographies,  to¬ 
gether  with  a  full  descriptive  abstract  of  each  reference. 

AP^Y  ELECTRONIC  EAR  said  to  be  keen  enough  to  pick  up  faint  radio  signals  from  inter 
planetary  rockets  has  been  revealed.  The  super  detector,  developed  for  the  U.  S.  Ar 
Signal  Corps  by  Hughes  Aircraft  Co.,  is  being  tested  at  the  U.  S.  Army  Signal  Resear 
and  Development  Laboratory,  Fort  Monmouth,  New  Jersey.  Used  as  an  amplifier  for  rad 
and  radar,  the  25-pound  device  can  detect  signals  from  space  vehicles  and  stars  mil¬ 
lions  of  miles  away.  The  device  also  will  enable  U.  S.  military  defense  systems  usi 
long-range,  high-angle  radars  to  detect  intercontinental  ballistic  missiles  earlier 
than  they  can  now  and  it  will  be  used  to  increase  the  range  of  communications  betwee: 
future  manned  space  vehicles. 
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FEDERAL  COMMUNICATIONS  COMMISSION  CHAIRMAN  made  some  interesting  comments  when  he 
addressed  the  National  Association  of  Broadcasters  in  Chicago,  April  5.  Speaking 
about  the  FCC's  role  in  broadcasting,  Frederick  W.  Ford  said,  "In  general,  when  the 
Commission  is  faced  with  a  problem  indicating  the  need  for  corrective  action,  the 
fundamental  question  in  my  mind  is  not  whether  the  Commission  has  the  authority  to 
take  action,  but  it  is  to  determine  precisely  what  remedy  is  required  and  whether  it 
is  the  Commission’s  responsibility  to  apply  that  remedy.  If  .  .  .  further  statutory 
authority  is  needed  before  the  remedy  is  applied,  it  becomes  the  Commission’s  obliga¬ 
tion  to  inform  the  Congress  of  that  fact  and  propose  the  necessary  legislation."  In 
discussing  the  extent  of  "payola"  practiced  by  stations,  the  recently  appointed  chair¬ 
man  noted,  "4,131  or  88  percent  of  the  radio  and  television  stations  on  the  air  .  .  . 
received  no  ’payola’  or  it  was  limited  to  free  records  which  were  not  announced  at 
the  time  they  were  played  on  the  air  as  being  furnished.  This  leaves  515  or  11  percent 
of  the  stations  on  the  air  in  which  the  station  or  its  employees  had  received  cash  or 
other  consideration  for  broadcasting  material  without  the  required  announcement  having 
been  made. " 

ARMY  COMPUTER  TECHNIQUE  has  been  perfected  which  can  calculate  swiftly  radio  propaga¬ 
tion  data  such  as  the  maximum  usable  frequency  and  the  lowest  useful  high  frequency 
for  any  radio  skywave  path.  Developed  by  the  U.  S.  Army  Radio  Propagation  Agency  at 
Fort  Monmouth,  New  Jersey,  the  technique  is  applicable  to  large  scale  general  com¬ 
puters.  The  technique  requires  only  about  four  minutes  to  determine  the  radio  in¬ 
formation. 

NATIONAL  SCIENCE  FOUNDATION  will  give  grants  totaling  approximately  $275,000  to  col¬ 
leges  and  universities  in  support  of  sixteen  Summer  Conferences  for  College  Teachers 
of  Science  and  Mathematics.  The  conferences,  which  will  last  four  weeks  or  less,  are 
designed  to  strengthen  the  teachers’  mastery  of  newer  developments  in  science  and 
mathematics  and  to  help  increase  their  effectiveness  in  the  classroom. 

CONTRACTS ;  ARMY ;  Raytheon  Co.,  for  production  of  additional  Army  Hawk  missile  ground 
support  equipment,  $12,500,000;  General  Dynamics  Corp. ,  Convair  Div. ,  for  development 
of  new  mobile  battlefield  air  defense  missile  system  known  as  Mauler,  which  will  use 
radar-guided  missiles,  $5,500,000;  Fairchild  Camera  &  Instrument  Corp.,  for  two  test 
models  of  a  drone  photographic  surveillance  system,  $1,998,000;  Western  Electric  Co., 
for  Nike-Zeus  communications  and  instrumentation  facilities  for  testing  the  weapon 
on  Kwajalein  Island.  NAVY ;  General  Electric  Co.,  Light  Military  Electronics  Dept., 
for  continued  production  of  the  Sidewinder  air-to-air  guided  missile,  $4,895,000; 
Motorola  Inc.,  Military  Electronics  Div.,  for  production  of  484  all-transistorized 
10-inch  radar  repeaters,  $2,453,608.  AIR  FORCE;  Sylvania  Electric  Products  Inc., 
for  development  and  production  of  a  ground  countermeasures  receiving  system,  about 
$7,000,000;  Westinghouse  Electric  Corp.,  for  a  microwave  communications  system  using 
frequencies  between  1700  and  2300  megacycles  to  be  installed  in  Italy,  about 
$1,000,000.  MARINE  CORPS ;  Collins  Radio  Co.,  for  the  manufacture  of  additional  sin¬ 
gle  sideband  communications  systems  for  jeep  and  truck  mounted  installations,  about 
$21,000,000. 


—  INDUSTRY  — 

NAME  CHANGE  will  be  put  in  effect  about  June  1  whereby  "The  Bendix  Corporation" 
will  replace  "Bendix  Aviation  Corporation"  as  the  corporation  title.  Stockholders 
voted  the  name  change  to  provide  a  correct  picture  of  the  firm’s  diversity.  Bendix 
is  engaged  in  the  manufacture  and  sale  of  automotive,  electronic,  nuclear,  missile, 
industrial  and  aviation  products. 

HUGHES  AIRCRAFT  CO.  has  opened  an  advanced  radar  test  center  in  Carbon  Canyon,  Cali¬ 
fornia.  The  $225,000  center  for  the  evaluation  of  advanced  military  radar  system  has 
a  4,000-foot  antenna  pattern  range.  The  transmitter  and  receiver  of  the  antenna  pat¬ 
tern  range  are  located  on  separate  870-foot  high  hilltops  in  a  relatively  isolated, 
interference-free  region  near  the  radar  center. 

ALPHA  CORP.  has  built  a  transportable  tracking  station  which  is  said  to  be  capable 
of  tracking  up  to  10  million  miles.  After  tests  are  completed  on  the  station — now 
at  the  firm’s  Dallas,  Texas,  headquarters — it  will  be  disassembled  for  delivery  to  a 
yet  to  be  determined  site.  The  tracking  facility  can  be  modified  to  receive  signals 
ranging  from  20  megacycles  to  several  thousand  megacycles,  it  is  said. 

DAYSTROM  ASW  UNiT,  designed  to  help  naval  officers  perfect  themselves  in  techniques 
of  anti-submarine  warfare  tactics  before  they  go  to  sea,  has  been  shipped  to  the 
Japanese  Staff  College  at  Kodaira,  Japan,  by  Daystrom,  Inc.  Known  as  the  Action  Speed 
Tactical  Trainer,  the  unit  was  developed  by  Daystrom  in  collaboration  with  the  U.  S. 
Naval  Training  Devices  Center  and  is  being  made  available  to  the  Japanese  through  the 
Military  Defense  Alliance  Assistance  program.  (Contitmed  on  pag^e  59) 
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K  SYSTEMS 


The  application  of  binary 
data  link  transmission 
to  large  or  small  radio 
networks  is  made  feasible 
by  the  Stromberg-Carlson 
Automatic  Binary 
Data  Link. 

The  broad  capabilities 
of  the  equipment  include : 

•  5-character  alphabetical 
address,  providing 

over  11  million 
private  addresses ; 

•  automatic  response  to 
interrogation, 
which  provides  a 
5-character  alphanumeric 
message  useful  for 
indicating  any  element 
of  a  status  report  such  as 
altitude,  heading, 
position. 

•  Tape  readout  in  the 
airborne  unit. 

Detailed 
information 
on  request. 
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Signalgrani  {Continued  from  page  57) 

AT  THE  ELECTRONIC  INDUSTRIES  ASSOCIATION  DEFENSE  SEMINAR  held  recently  in  Washington, 
D.  C.,  several  points  of  interest  were  made.  (1)  John  M.  Sprague,  Deputy  Assistant 
Secretary  of  Defense  (Comptroller)  noted  that  "The  heart  of  the  problem  within  the 
Defense  Department  is  to  provide  adequately  for  the  national  security  by  achieving, 
within  the  resources  that  are  available,  the  best  possible  balance  among  combat 
forces  in  being,  the  procurement  of  hardware  for  these  forces  and  the  research  and 
development  of  new  weapons  systems  for  the  future  .  .  .  There  is  no  question  but 
that  the  1961  budget  reflects  some  very  hard  choices.  But  in  the  judgement  of  the 
President  and  the  Secretary  of  Defense,  the  1961  defense  budget  does  provide  for 
those  programs  which  are  essential  to  our  national  security."  (2)  RAdm.  L.  D.  Coates, 
Director  of  Development  Planning,  Office  of  Chief  of  Naval  Operations,  foresaw  a  pos¬ 
sible  increase  of  20  percent  in  the  electronic  industry’s  share  of  the  defense  budget 
during  the  next  10  years.  He  said  the  industry’s  share  of  defense  money  increased 
from  $560  million  in  1950  more  than  10  times  to  a  total  of  $5,935  billion  in  1959. 

(3)  Dr.  Richard  C.  Raymond,  Manager,  Technical  Military  Planning  Operation,  General 
Electric  Co. ,  stated  that  the  problems  of  national  defense  are  so  numerous  and  com¬ 
plex  and  the  need  for  continuous  progress  is  so  great  that  the  nation  "must  not  turn 
down  any  promising  idea  without  some  exploration  ....  It  is  probably  more  econ¬ 
omical  in  the  long  run  to  tolerate  some  degree  of  overlapping  and  duplication  than  it 
is  to  argue  out  each  case  and  then  to  build  obsolete  equipment  on  the  basis  of  the 
agreements. " 

MELPAR,  INC,  has  established  a  Special  Products  Department  to  apply  the  company’s 
technology  and  experience  to  the  development  and  production  of  a  line  of  products 
to  be  made  available  to  the  military,  to  prime  contractors  for  military  business 
and  to  commercial  organizations. 

A  CONTRACT  IN  EXCESS  OF  ONE  MILLION  DOLLARS  has  been  received  by  Canoga,  a  subsidiary 
of  the  Underwood  Corporation,  for  the  design  and  manufacture  of  all  ground  based 
telemetry,  communications  and  command  control  antennas  for  the  NASA  Project  Mercury. 
"Our  work  will  be  coordinated  closely  with  the  efforts  of  Cubic  Corporation,  Bendix 
Radio,  Western  Electric,  IBM,  NASA  and  MIT’s  Laboratories  in  the  program,"  Canoga 
president  George  H.  Nibbe  said. 

CONSOLIDATED  ELECTRODYNAMICS  CORP. ,  DataTape  Div. ,  has  supplied  magnetic  tape  record¬ 
er/reproducers  for  recording  analog  data  in  satellite  tracking  trailers.  The  track¬ 
ing  complex  consists  of  several  trailers  designed  for  airlifting.  Each  complex  will 
be  equipped  with  two  DataTape  recorder/reproducers  designed  to  handle  a  broad  range 
of  data. 

SYLVANIA  ELECTRIC  PRODUCTS  INC,  has  received  a  $600,000  Navy  contract  for  production 
of  low-altitude  radar  altimeters  for  helicopter  use.  The  altimeter,  designated  the 
APN-117,  is  the  first  military  low-altitude  unit  designed  for  use  in  helicopters. 

It  was  developed  by  Sylvania  in  conjunction  with  the  Bureau  of  Naval  Weapons,  which 
made  the  contract  award.  An  earlier  production  contract  was  awarded  in  Sept.,  1958. 

—  GENERAL  — 

PHOTO  CONFERENCE  of  the  Society  of  Photographic  Scientists  and  Engineers  featured 
technical  papers  on  various  aspects  of  photographic  science  and  related  engineering. 
May  9-13  at  the  Miramar  Hotel  in  Los  Angeles.  Subjects  included  optics,  camera  and 
equipment  design,  photosensitive  systems  and  the  use  of  photography  in  the  growing 
field  of  scientific  and  engineering  recording  and  measurement. 

SOUTHERN  ITALY  will  be  the  site  of  a  multi-million  dollar  electronics  manufacturing 
complex  as  a  result  of  an  agreement  signed  by  an  Italian  state  agency.  Institute  per 
la  Ricostruzione,  and  RCA  International,  Ltd.,  of  Montreal,  a  subsidiary  of  Radio 
Corporation  of  America.  The  principal  purposes  of  the  international  development  pro¬ 
gram  are  to  expand  Italy’s  electronics  business  in  the  European  Common  Market,  to 
assist  the  industrialization  of  the  southern  section  of  Italy  and  to  encourage  pri¬ 
vate  capital  to  invest  in  manufacturing  enterprises  in  Italy.  In  the  initial  phase 
of  the  program,  facilities  for  the  manufacture  of  tubes  and  semiconductors  will  be 
expanded.  Later  the  program  will  encompass  other  fields  of  electronics.  (See  page  24) 

FAR  INFRARED  SCANNER  which  is  adaptable  for  anti-intercontinental  ballistic  missile 
guidance  or  interplanetary  navigation  has  been  designed  and  built  by  the  Baltimore 
Division  of  The  Martin  Co.  The  50-pound  unit  permits  detection  of  objects  having 
very  low  temperatures  such  as  the  temperature  of  a  satellite’s  outer  skin  surface. 

As  a  space  navigation  instrument,  the  unit  could  be  used  to  detect  infrared  rays 
emanating  from  the  stars,  planets  or  satellites.  Using  a  12-inch  aperture,  the  unit 
is  equipped  with  an  advanced  optics  system  and  a  series  of  highly  sensitive  super¬ 
cooled  detectors  in  combination  with  low-noise  amplifiers.  {Continued  on  page  61) 
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on  telegraph  and  data  transiniKKion  circuits 


Radiation’s  new  Telegraph  Distortion  Monitoring  Sn stem  iTDMSl 
prov  ides  in  one  compact  asseml)Iy  complete  testing,  monitoring  and 
signal  waveform  analyses  of  telegraph  circuits  and  data  transmission 
lines.  This  versatile  unit  makes  possible  on-line  (juality  control 
of  communications  links.  It  indicates  malfunctions,  analyzes  their 
causes— without  interru})ting  the  flow  of  traffic. 

Tlie  Radiation  TDMS,  with  miniaturized  components  for  space¬ 
saving  compactness,  can  replace  most  test  ecjuipment  now  required 
for  teletype  maintenance  and  monitoring.  Thus,  in  addition  to  re¬ 
ducing  circuit  outage,  the  TDMS  permits  reduction  of  test  equip¬ 
ment  costs  and  increases  maintenance  efliciencv.  Portability  is 
achieved  at  the  “])ush  of  a  button  ’. 

For  a  detailed  description  of  the  operation  and  capabilities  of  the 
TDMS,  write  for  Brochure  RAD  F-IOOB.  Add  ress  Radiation  In¬ 
corporated,  Dept.S-4,  Melbourne.  Fla. 


THE  ELECTRONICS  FIELD  ALSO  RELIES  ON  RADIATION  FOR  .  . . 

RADIPLEX  — 50— channel  low-level  multiplexer  with  broad 
data  processing  applications.  Features  rugged  solid- 
state  circuitry,  almost  unlimited  programming  flexibility, 
unique  madular  construction  for  compactness  and  excep¬ 
tional  ease  of  operation  and  maintenance. 

RADICORDER— Multistylus  recorder  provides  high-speed 
instantaneous  readout  for  wide  range  of  data  acquisi¬ 
tion  or  processing  systems.  Eliminates  necessity  of  elec¬ 
tronically  translating  complete  data,  thereby  reduces 
computer  work  loads. 

TELEMETRY  TRANSMITTER-Model  3115  is  a  rugged- 
ized  215-260  MC  unit  with  extremely  linear  FM  output 
under  the  most  severe  environmental  conditions.  With 
its  record  of  outstanding  performance  in  many  missile 
programs.  Model  3115  is  specified  by  leading  missile 
manufacturers. 


RADIATION 

I  NC:OFlf=>C:>f=i^TED 


See  this  equipment  demonstrated  at  AFCEA.  Booth  numbers  71-72 
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Signal^ram  {Continued  from  pa^^e  59) 

OPTICAL  SOCIETY  MEETING  featured  the  latest  precision  optical  mechanisms  for  use  in 
the  laboratory,  in  astronomy  and  for  measuring  the  ultraviolet  and  infrared  regions. 

Scientific  papers  presented  at  the  meeting,  sponsored  by  the  Optical  Society  of  America 
at  the  Statler  Hilton  Hotel  in  Washington,  D.  C.,  April  7-9,  covered  a  wide  range 
of  topics  including  discussions  of  the  optics  of  outer  space  and  the  600-foot  radio 
telescope. 

A  COMPANY  PUBLICATION  listing  the  meeting  dates  of  24  professional  organizations  and 
the  deadlines  for  papers  to  be  presented  at  these  meetings  may  be  made  available  to 
technical  societies.  Presently,  Space  Technology  Laboratories,  Inc.  distributes  its 
monthly  LIVE  DEADLINES  to  STL  technical  and  professional  personnel  to  encourage  them 
to  prepare  technical  papers. 

PAY- TV  may  be  given  a  three  year  trial  run  in  Hartford,  Connecticut.  Zenith  Radio 
Corp.  and  RKO  General,  Inc.  have  completed  arrangements  whereby  RKO  will  conduct  the 
trial  run  and  Zenith  will  provide  its  "over-the-air "  Phonevision  system.  RKO  General 
has  applied  to  the  Federal  Communications  Commission  for  authorization  to  conduct  the 
subscription  television  trial  run.  Since  this  authorization  must  be  obtained  before 
the  tests  can  begin,  no  precise  date  has  been  set  for  initiating  the  Hartford  opera¬ 
tion.  The  station  chosen  for  the  tests  will  broadcast  sponsored  and  sustaining  pro¬ 
grams  during  most  of  the  day.  For  a  few  hours  each  day,  the  station  will  operate 
on  a  subscription  basis,  presenting  without  commercials  "major  box  office  features 
not  shown  on  regular  TV. " 

STOCK  MARKET  INCREASES  were  described  by  Keith  Funston,  President,  New  York  Stock 

Exchange.  He  observed,  "Between  1952  and  1959  the  number  of  individuals  who  own 

shares  of  publicly-held  companies  nearly  doubled — to  a  total  of  12,500,000.  If  ^ 

shareownership  continues  to  expand  soundly — and  we  have  every  reason  to  hope  that  it 

will — we  could  have  a  stockholder  population  of  22,000,000  by  1970." 

SYNCHRONIZATION  OF  SATELLITE  TRACKING  CAMERAS  spaced  200  miles  apart  to  within  one 
ten-thousandth  of  a  second  was  described  by  John  Shannon,  Senior  Engineer  of  the 
Electronic  Engineering  Company  of  California,  in  a  paper  at  the  Winter  Convention  on 
Military  Electronics.  The  Ballistic  Camera  Synchronization  System  was  designed  in 
cooperation  with  the  Ballistic  Research  Laboratory,  Aberdeen  Proving  Ground,  Md. ,  for 
the  Army  Ordnance  Corps  and  developed  and  built  by  EECo.  The  system,  which  consists 
of  a  central  camera  control  station  and  two  remote  control  stations,  was  delivered 
in  December,  1959,  to  the  Army  Ballistic  Missile  Agency. 

A  TELEVISION  SYSTEM  that  can  transmit  maps,  charts  and  pictures  over  long  distance 
telephone  lines  was  demonstrated  for  the  first  time  at  the  Air  Research  and  Develop¬ 
ment  Command's  Rome  Air  Development  Center.  In  order  to  transmit  the  picture  over 
telephone  lines,  the  wide  television  signal  is  reduced  to  the  narrower  band  width  of 
telephone  lines.  The  reduction  is  made  possible  through  the  use  of  "scan-conversion 
storage  tubes"  that  convert  signals  from  an  industrial  television  camera  to  the  nar¬ 
row  band  capacity  of  commercial  telephone  lines.  The  narrow  band  signal  is  re¬ 
converted  to  wide  band  at  the  receiving  end.  The  system  was  built  by  International 
Telephone  &  Telegraph  Corp.  in  cooperation  with  ARDC. 

MANUFACTURER'S  REPRESENTATIVES  for  electronic  test  instrument  companies  are  increas¬ 
ing  at  a  rapid  rate,  according  to  study  conducted  by  Technical  Information  Corp. 

The  study  revealed  that  the  number  of  offices  of  test  instrument  representatives 
increased  67.7  percent  from  1957  to  1959.  The  increase  "mirrors  not  only  the  major 
role  of  test  instruments  but  the  expansion  of  the  electronics  industry  itself,"  ac¬ 
cording  to  a  TIC  official. 

BRITISH  IMAGE  INTENSIFIER  is  said  to  intensify  light  50,000  times.  The  experimental 
device  illuminates  optical  images  invisible  to  naked  eye  so  that  the  images  can  be 
photographed.  Intensifier  applications  are  expected  in  astronomy,  nuclear  physics 
and  hospital  X-ray  examinations.  Developed  at  Department  of  Instrument  Technology 
of  Imperial  College  of  Science  in  London,  the  Intensifier  permits  photographing  of 
sky  bodies  by  almost  instantaneous  snapshot-like  exposure,  largely  overcoming  problem 
of  local  disturbances  in  earth's  atmosphere  encountered  with  lengthy  telescope- 
exposure. 

CALENDAR  OF  EVENTS; 

May  23-26 ;  Design  Engineering  Conference,  American  Society  of  Mechanical  Engineers, 

Coliseum,  New  York  City. 

MAY  25-28;  Instruments’,  Electronics  and  Automation  Exhibition,  Industrial  Exhibitions  • 

Ltd.,  Olympia,  London,  England.  .  • 

MAY  51- JUNE  2;  Frequency  Control  Symposium,  U.  S.  Army  Signal  Research  and  Develop¬ 
ment  Laboratory,  Shelburne  Hotel,  Atlantic  City,  New  Jersey. 


SIGNAL.  MAY.  I960 


61 


a  meeting  place  foi 

In  today's  scic'ntifir  and  tcc'hnoloi^iral  c’Xj)ansions,  no  single  ro 
has  a  inonoi)oIy  on  Idras.  Ffd',  tho  woi'ldwldc*  c’lo(’tronirs  and 
innni('ations  (•oin})any,  enjoys  llu*  idea-cxehan.i^inir  ol  more 
7,100  seientists  and  enp^ineers  workin.i;  in  101  Id"!'  laboralorie 
{)lants  in  20  countries. 

d'liis  .i^lohal  eapaeityeneompasses  a  lot.  From  miniaiuri/ed  eompo 
to  eomplete  systems  for  wire  and  radio  telecommunications. 
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.’or  t'ininds  of  the  world: 

r\r  advanced  c()inpiitiii^2:  AFCEA  show  visitors 

s  and  nrQnipinent  to  missiles  and  air  navigation.  Sheraton  Park  Hotel 
inoiv  tlnr*?*'”  '‘■’swiirli  to  more  l■csc;nrl^...lo  com-  '^“MaT24-26' 
ilorics  k)r;m operating fimctioii.  booths  82  to 87 
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r.;  ™;  INTERNATIONAL  TELEPHONE  AND  TELEGRAPH  CORPORATION  67  Broad  St..  New  VorK  4.  N  Y. 
f  i  I  !  j  ITT  COMPONENTS  DIVISION  /  ITT  FEULKAU  OIvTlSION  /  ITT  INDUSTRIAL  PRODUCTS  DIVISION  ITT  LABORATORIES 
t  i  i  iJ  /  INTELEX  SYSTEMS  INCORPORATED  AIRMATIC  SYSTEMS  CORPORATION  KELLOGG  SWITCHBOARD  AND  SUPPLY 
COMPANY  /  ROYAL  ELECTRIC  CORPORATION  FEDERAL  ELECTRIC  CORPORATION  /  AMERICAN  CABLE  A  RADIO 
j  i  ^CORPORATION  ;  INTERNATIONAL  STANDARD  ELECTRIC  CORPORATION  INTERNATIONAL  ELECTRIC  CORPORA 
nON  /  ITT  communication  systems,  INC.  laboratories  and  MANUfACTURING  PLANTS  IN  20  COUNTRIES 
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EU*etronic  Development 

iCAmtinued  from  page  25) 

as  microwave  components,  an  up-to- 
date  capability  is  being  developed  by 
smaller  Italian  companies.  More¬ 
over.  the  large  power-producing  com¬ 
panies.  faced  with  a  tremendous  ex- 
paTision  of  their  distribution  systems, 
and  now  also  involved  in  nuclear 
j)ower  plants,  have  organized  their 
own  instrumentation  research  groups 
to  satisfy  their  inleifial  needs.  Ihese 
groups  are.  as  a  consequence,  pro¬ 
ducing  a  few  s})ecialized  instruments 
for  geiieral  sale. 

In  the  development  and  produc¬ 
tion  of  ordinary  communications 
systems  of  all  types,  Italian  industry 
is  (piite  active  and  competent.  Hoyv- 
ever.  in  research,  their  activities  are 
most  interesting  in  the  fields  of 
microyvave  system  design  and  anten¬ 
nas.  This  is  chiefly  the  result  of  the 
excellent  Microyvave  Center  in  Flor¬ 
ence,  yvhich  probably  has  the  best 
equipped  laboratory  in  the  Italian 
university  system.  There  is  also  a 
considerable  amount  of  yvork  in  prop¬ 
agation  measurement,  both  purely 
yvithin  Italy  and  as  a  })art  of  general 
European  |)rograms  under  NATO 
sponsorship.  Italian  physicists  have 
a  hmg  tradition  in  optical  physics 
yvhere  they  continue  to  do  outstand¬ 
ing  yvork. 

Radar  serves  as  a  good  illustration 
of  the  general  pattern  of  the  many 
large  electronic  system  developments 
v;hich  have  been  supported  in  other 
Western  European  countries  primari¬ 
ly  by  military  agencies.  Security 
limitations  of  many  types  have  pre¬ 
vented  Italian  developments  from 
keeping  pace  yvith  the  advanced  sys¬ 
tems  used  in  the  L  nited  States.  Iloyv- 
ever,  Italy  is  quite  up-to-date  on  com¬ 
mercial  radar  and,  not  only  are  most 
of  its  oyvn  marine  radar  needs  han- 
illed  internally,  but  also  on  a  feyv  oc¬ 
casions  Italian  groups  have  designed 
commercial  radars  for  j)roduction 
and  sale  by  American  conqjanies. 

Fran VP 

Although  France  was  a  victor  in 
the  yvar.  her  industry  was  almost  de¬ 
stroyed.  Her  research,  deyelopment, 
and  production  potential  are  only 
noyy  beginning  to  come  back.  Fraiice’s 
emergence  after  the  war  yvas  handi- 
cap|)ed  by  lack  of  e(juipment,  money, 
and  peo])le.  It  yvas  not  until  194ci 
that  French  industry  began  to  re¬ 
cover.  Since  then,  tremendous  strides 
have  been  made.  France  had  an  ad¬ 
vantage  in  that  many  of  its  engineers 
and  scientists  had  taken  part  in,  or 
were  familiar  yvith.  Allied  yvar  de¬ 
velopments. 

French  naval  electronic  labora¬ 


tories  have  contributed  a  number  ol 
important  improvements  to  the  art. 
These  developments  are  not  over- 
publicized,  and  for  security  reasons 
cannot  be  discussed. 

French  industry  is  also  contribut¬ 
ing  amounts  to  military  electronics. 
Thompson  Heutan,  French  C.E.,  Edi¬ 
son  and  C.S.F.  all  have  thriving  busi¬ 
nesses,  both  in  research  and  deyelop- 
ment,  and  in  production. 

C.S.F.  (Cornpagnie  Generale  de 
Telegraphic  sans  Fils)  is  well  known 
in  the  United  States  for  its  develop¬ 
ment  and  uses  of  traveling  wave 
tubes,  notably  the  carcinatron.  The 
company  also  manufacturers  and  de¬ 
velops  an  improved  klystron  and 
magnetron.  It  probably  has  done  as 
much  as  anyone  in  microyyave  com¬ 
munications.  It  has  built  microwave 
links  throughout  the  Continent  and 
Africa.  It  has  close  working  agree¬ 
ments  with  Italian  industry  and  either 
exports  or  licenses  the  developments 
from  Italian  laboratories. 

Considerable  yvork  is  being  done 
on  infrared.  Hoyvever,  in  France,  as 
in  Germany,  infrared  developments 
tend  toward  the  high  frequencies.  De¬ 
vices  are  being  developed  for  high 
reconnaissance.  The  Navy  is  very 
much  interested  in  infrared  to  guard 
a  long  and  much  broken  coastline 
against  marauders,  submarines,  smug¬ 
glers  and  saboteurs.  She  has  made 
steady  improvement  over  the  type  of 
sniper-scope  which  the  American 
forces  used  during  the  war.  Her  de¬ 
velopment  of  television  quality  is  ex¬ 
cellent.  The  total  level  of  research 
and  development  effort  in  France  is 
of  a  lesser  volume  per  capita  than  of 
England  or  Germany,  but  substan¬ 
tially  higher  than  in  Italy. 

Switzerland  and  Holland 

Syvitzerland  and  Holland  have  had 
sensational  developments  in  electron¬ 
ics  due  to  the  work  of  the  Oerlikon 
Company  of  Zurich  and  the  Phillips 
Company  of  Eindhoven. 

riie  Oerlikon  Company  yvas  a 
major  producer  of  munitions  before, 
during  and  after  the  yvar,  and  it  con¬ 
tinues  to  be  today.  Its  electronic  de¬ 
vices  are  ingenuous,  economical,  and 
reliable.  It  builds  missiles,  guided 
missiles,  shells,  tanks,  guns,  electronic 
gun  predictors,  and  computers — in 
fact,  a  com])lete  line  of  military  elec¬ 
tronics. 

Oerlikon  has  had  great  success  yvith 
such  commercial  electronic  devices  as 
computers,  bus  equipment,  signals, 
etc.  Many  of  the  company’s  devices 
would  be  competitive  in  the  United 
.States,  except  for  tariff  regulations 
and  security  restrictions.  They  con¬ 
tinue  to  sell  military  electronic  equip¬ 


ment  all  over  the  yvorld  (yvith  tl 
possible  exception  of  Russia)  and 
the  NATO  countries. 

In  Holland  the  Phillips  (Company 
Eindhoven  is  one  of  the  great  ele 
tronics  laboratories  in  the  yvorld.  L 
fortunately,  very  little  is  knoyvn  of  i 
developments  since  company  securi 
is  closely  maintained  over  all  oper 
tions.  "The  company  pioneered  in  fe 
rites  and  other  magnetic  phenomen 
It  is  probably  the  most  important  ele 
tronic  company  in  Western  Europ 
Its  equipments  are  used  througho 
the  world.  "I  here  is  probably  no  arc 
of  electronics  in  yvhich  this  cornpar 
is  not  engaged.  Phillips  carries  c 
her  development  in  electronics  ar 
physics  without  government  suppoi 

Sweden 

Sweden  is  very  active  in  inilitai 
and  commercial  electronic  develo] 
ment.  Her  government  gives  a  sul 
stantial  portion  of  her  income  to  lal 
oratories  and  schools.  Consider  yvh; 
this  small  country  has  done  on  he 
own  in  recent  years.  She  designee 
developed,  and  built  a  su})ersoni 
fighter  aircraft,  complete  yvith  a 
electronics.  She  develops,  produce 
and  sells  tyvo  automobiles.  Her  ant 
aircraft  guns  and  aircraft,  for  thei 
caliber,  are  considered  equal  to  an^ 
thing  in  the  yvorld.  She  builds  rockel 
and  small  missiles.  She  also  sel 
munitions  throughout  the  yvorh 
Sweden’s  electronic  development  i 
education,  military  and  commercia 
is  probably  as  great  per  capita  as  i 
any  country  of  Western  Europe. 

Such  investigations  as  I  yvas  abl 
to  make  of  the  Syvedish  universitie 
and  research  laboratories  indicate 
a  sound,  dedicated  approach  to  ele( 
tronics  and  physics.  I  do  not  believ 
the  developments  are  as  far  along  a 
our  own,  or  as  sophisticated,  but  the 
are  good  and  they  are  imj)ressive 
Sweden,  of  course,  has  had  the  ac 
vantage  of  being  at  peace  during  tyv 
World  Wars. 

Sntnrnary 

To  summarize,  electronic  develoj 
ment  in  Western  Europe  is  progres 
sing  rapidly  and  should  be  of  increas 
ing  interest  to  the  UmTed  State* 
Whereas  Westren  Fmrope  yvill  bo  ir 
creasingly  competitive,  it  yvill  als 
contribute  substantially  to  tbe  ini 
provement  of  the  art,  and  as  such,  t^ 
mankind. 

In  general,  electronics  in  Europ 
leans  toyvard  more  reliable  and  sin 
pier  devices.  The  amount  of  basi 
research  being  done  is  increasing  an 
this  should  be  of  help  to  us  in  on 
efforts  to  keep  pace  w  ith  the  advanc< 
being  made  by  Russia. 
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Plessey 


HF  and  VHF  Aerial 

Multicouplers 

PV14  SERIES  and  PV95A 


Aerial  mullicouplcrs  arc  now  general  practice  in 
communications  systems  to  decrease  capital 
expenditure  on  aerials.  Plessey  has  wide  experience 
of  HF  and  VHF  communications  systems  and  the 
multicouplers  described  below  are  manufactured  to 
very  high  standards:  they  are 
in  worldwide  use  by  communications  networks, 
the  British  Armed  Forces,  many  NATO  countries, 
civil  aviation  authorities  and  press  agencies. 

Prices  are  competitive. 


The  overseas  selling  organisation  of  The  Plessey  Group  of  Companies 

PLESSEY  INTERNATIONAL  LTD 

ILFORD  •  ESSEX  •  ENGLAND  •  ovkrslas  rtLR.RXMs:  plissintfr  telfx  ii.roRi)  •  fflex:  23166  •  telephone:  ilford  3()40 


PV14  SERIES  — HF  AERIAL  MULTICOUPLERS 

This  equipment  has  been  designed  to  meet  the 
stringent  requirements  of  both  military  and  civil 
communication  organisations,  either  from  two 
aerials  as  a  hve-channcl  amplifier  for  diversity 
working  or  from  one  aerial  as  a  ten-channel  amplifier 
over  the  frequency  band  2-30  Me  s.  The  equipment 
is  fully  suitable  for  ground  station  or  transportable 
use. 

Specification 

Frequency  Ranfje  2-30  Me  s 
Insertion  Loss  0  dB  -^4.5  dB  — 3  dB  over 
frequency  range 

Noise  Factor  Maximum  of  14  dB 
Input  and  Output  Impedance 

75  ohms  Nominal  unbalanced 
Ref^ulation  A  change  in  loading  from  2  to  10 

sockets  will  not  reduce  the  gain  by 
more  than  3  dB 

Power  Supply  105  V,  f  15  V,  200-250  V, 

40-60  C'S  a.c. 

Ambient  Temperature  Ranye  —  20^C  to  ‘-55°C 
Dimensions  19  in.  wide  x  5]  in.  high  x  12  in. 

deep  (48.3  cm  x  13.3  cm  x  30.5  cm) 
Weiyht  28  lb.  ( 12.7  kilos) 


0  Low  Noise  Factor 

^  Low  Cross-Coupliny  between  output  sockets 
Features  ^  Wide  Band  Amplifier 

0  Minimum  Cross  Modulation 
%  Self-contained  Power  Supply  Unit 


PV95A  VHF  MULTICOUPLER 

This  unit  again  has  been  designed  to  meet  various 
requirements  over  the  VHF  band  of  1(X)  to  156  Me  s 
and  provides  outputs  for  up  to  six  receivers  when 
fed  from  a  single  aerial.  In  the  design  of  this  equip¬ 
ment,  emphasis  was  placed  on  low  noise  factors  and 
minimum  cross  coupling,  using  the  wide  band 
amplifier  technique.  The  equipment  is  designed  for 
ground  station  or  transportable  use. 

Specification 

Frequency  Ranye  I(X)-I56  Me  s 
Insertion  Gain  Cireater  than  10  dB  over 
the  whole  range 

Noise  Factor  11  dB  or  less  l(X)-108  Me's 

10  dB  or  less  over  rest  of  range 
Input  and  Output  Impedance  75  ohms  unbalanced 
Power  Supply  105  V,  115  V,  200-250  V, 

40-60  c  s  a.c. 

Ambient  Temperature  Ranye  —2QPC  to  *  55°C 
Dimensions  19  in.  x  51  in.  panel  x  13  in.  deep 

(48.3  cm  X  13.3  cm  x  33.0  cm) 
H’eiyht  15  lb.  (6.8  kg) 


%  Fully  compensated  aperiodic  amplifiers 

%  Preset  Switch  for  dual  diversity  or 

single  input  operation 

Features  %  Low  Noise  Factor 

%  Minimum  Cross  Modulation 
0  Monitoring  of  each  stage  by  built-in  meter 
0  Low  cross  coupling  between  output  sockets 
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Changing  Shape  of  Electronics 

{Continued  from  page  30) 

temporarily  detracted  from  the  pres¬ 
tige  of  people  most  familiar  with  the 
art — communications  people.  The 
excitement  of  new  words — Radar, 
Sonar,  Proximity  Fuse,  Loran,  Com¬ 
puters  and  others — tended  to  relegate 
the  communicators  to  association 
with  telephony,  telegraphy  and  radio 
— which  the  newcomers  to  electronics 
accepted  as  static  or  obsolete  arts 
soon  to  he  overshadowed  by  the 
“great  new’  discoveries.” 

These  newcomers  have  now  had  a 
startled  awakening.  They  have  found 
that  the  most  effective  use  of  the  new 
discoveries  is  accomplished  when  they 
are  all  linked  together  in  one  coordi¬ 
nated  system.  To  what  group  do  they 
look  to  accomplish  this  complex  task? 
The  communications  people.  A  sig¬ 
nal  is  still  a  signal  as  it  always  has 
been — an  electrical  impulse  that 
travels  with  the  speed  of  light — from 
point  to  point — by  radio — by  wire — 
through  endless  space,  or  from  one 
contact  to  another  in  a  tiny  micro¬ 
module. 

So  has  dawned  the  realization  that 
every  form  of  communications  has 
as  its  basic  common  denominator  a 
signal — be  it  radar,  facsimile,  radio, 
computers,  teletype,  automation,  navi¬ 
gation  or  whatever.  All  are  simply 
the  proper  control  of  signals — gen¬ 
erated  at  one  point  and  utilized  at 
another  point. 

This  growing  concept  at  all  levels 
of  national  defense,  commercial  and 
industrial  operations  is  generating 
such  revolutionary  suggestions  as  a 
unified,  single  service,  world-wide 
communications  system  for  the  mili¬ 
tary.  It  is  the  moving  force  behind 
the  revitalization  of  the  telegraph  in¬ 
dustry.  It  spawns  such  programs  as 
a  nation-wide  network  for  data  proc¬ 
essing  and  weather  maps.  It  leads  to 
proposals  such  as  a  Defense  Secretary 
for  Electronics  and  Communications 
or  even  a  cabinet  officer  for  Elec¬ 
tronics  and  Communications. 

As  these  ideas  become  more  preva¬ 
lent  w^e  shall  see  the  prestige  and  the 
importance  of  communicators  rise  to 
the  greatest  heights  of  all  time.  Com¬ 
munications  means  control — the  only 
coordinated  control  possible  in  our 
complex  world  and  universe. 

Communications  under  this  con¬ 
cept  is  a  living,  growing,  healthy 
force,  with  a  future  unexcelled  by  any 
other  field  of  endeavor.  The  nuclear 
and  space  age  will  be  controlled  by 
communications  and  communicators. 

Faith  in  Our  Mission 

In  closing,  I  would  like  to  get  back 
to  Ham  radio.  Not  all  Hams  are  in 


the  electronics  business  and,  perhaps 
fortunately,  not  all  who  are  in  elec¬ 
tronics  are  Hams.  We  come  from  all 
walks  of  life,  all  races,  all  creeds, 
all  ages,  all  sexes. 

One  of  my  most  thrilling  SSB  con¬ 
tacts  of  recent  date  was  Mary  K80NV, 
mother  of  two  girls.  Her  husband 
bought  a  shortwave  receiver  kit  about 
a  year  ago  without  any  previous  elec¬ 
tronics  interest.  He  listened  in  on  the 
Ham  bands  and  learned  code.  The 
whole  family  became  interested.  Soon 
wife,  husband  and  two  daughters — 
ages  eleven  and  fifteen — got  novice 
licenses.  Now  thev  have  four  “gen¬ 
erals.” 

As  those  of  us  who  started  in  the 
“build-your-own”  era  grow'  older  we 
can’t  find  time  to  modify  and  update 
our  old  gear.  The  revolution  of  SSB 
has  been  a  godsend. 

More  and  more  Old  Timers  are  ap¬ 
pearing  at  the  mike— and  what  a 
glorious  way  to  keep  up  lifetime 
friendships — and  how  better  to  avoid 
the  loneliness  and  boredom  of  retire¬ 
ment.  when  finances  or  health  may 
limit  travel! 

Possibly  you  have  noticed  frecjuent 
absences  of  some  of  your  SSB  regu¬ 
lars,  particularly  the  OT’s.  Worry 
not,  my  friends!  They  are  on  CW 
with  an  electronic  key — and  if  you’re 
not  capable  of  50  wpm  or  more,  stay 
away  from  ’em! 

Ham  radio  has  given  me  what 
small  technical  familiarity  I  possess, 
and  it  has  been  of  direct  benefit  to 
me  in  earning  a  living.  But  the  non¬ 
technical  lessons  it  has  taught  me 
mean  much  more.  You  can’t  embrace 
electronics  in  any  form  without  an 
open  mind.  The  very  concept  of  sig¬ 
nals  through  space  requires  vision 
and  faith.  The  stimulus  to  imagina¬ 
tion  is  unbounded. 

The  constant  search  for  better 
methods  develops  intellectual  honesty 
and  tolerance.  The  opportunity  for 
creation  and  invention  is  unequalled 
in  any  other  field.  Nowhere  are  there 
greater  rewards,  material  and  spirit¬ 
ual.  But,  above  all,  is  the  conviction 
shared  by  all  communicators,  that 
international  understanding  is  the 
onlv  sure  wav  to  real  securitv  on  this 
earth.  We  must  find  a  mass  method 
of  world  communication  and  under¬ 
standing  that  Avill  equal  the  effective¬ 
ness  of  Ham  radio  in  providing  for 
contact,  discussion  and  enlightenment 
at  both  ends.  May  I  suggest  that  a 
Worldwide  Citizens  Band  requiring 
no  technical  know'ledge  might  be  a 
giant  step  in  this  direction. 
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transportable  electronics  systems  and  support 
packagin^r ...  in  projects  where  the  entire 
complex  is  transportable  and  where  transportable 
units  are  part  of  a  larger  complex.  Capabilities 
extend  from  design  through  implementation,  final 
test,  and  customer  orientation.  Particular 
emphasis  is  directed  toward  reducing  user 
problems  through  design  compatible  with  human 
engineering  factors  and  simplified  maintenance. 


The  more  than  700  engineers,  technicians,  and 
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substantial  store  of  diversified  systems  experience. 
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Management  Responsibility 

{Continued  from  page  49) 
new  frontier,  one  that  provides  a 
challenge  to  all  nations,  more  so  than 
at  any  other  period  in  history.  The 
only  comparable  period  was  the  open¬ 
ing  up  of  the  new  world  for  explora¬ 
tion  and  conquest  following  Christo¬ 
pher  Columbus.  Now,  as  in  that  time, 
the  prestige  and  power  of  nations  will 
he  determined  to  a  large  extent  by 
successes  in  this  new  frontier.  The 
fact  that  we  falter  and  temporize  is 
a  serious  indictment  of  our  long 
range  foresight  and  planning  ability. 
We  must  not  allow  profits  and  the 
enjoyment  of  the  good  life  to  blind 
us  to  the  impact  of  the  future  or  dull 
our  zeal  to  achieve  this  so-called  im¬ 
possible  capability.  The  fact  that  we 
concentrate  on  small  step  gains  is  in¬ 
dicative  of  our  small  thinking.  I  am 
fully  aware  that  great  gains  are  being 
made  to  solve  our  present  day-to-day 
reliability  problems.  Many  companies 
are  doing  this  right  now.  But  un¬ 
fortunately  such  efforts  based  on 
present-day  components  techniques 
will  never  achieve  the  required  re¬ 
sults.  There  is  no  alternative  but  to 
face  the  fact  that  our  major  resources 
must  be  applied  to  research  on  the 
molecular  structure  of  the  materials 
used  to  perform  electronic  functions 
to  solve  this  seemingly  impossible 
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reliability  problem. 

I  read  somewhere  else  in  “the 
book”  an  article  on  the  great  benefits 
that  accrue  from  miniaturization  that 
“in  addition  to  these  size,  weight  and 
efficiency  factors,  it  is  important  to 
realize  that  micro-module  construc¬ 
tion  will  improve  the  reliability  of 
Space  Age  electronic  systems.”  Here 
we  have  it  again — the  relegation  of 
reliability  to  a  by-product  status.  This 
is  significant  because  it  represents 
our  thinking,  that  short-term  per¬ 
formance  and  product  design  are  the 
things  we  are  striving  for,  and  that 
“isn’t  it  nice  if  we  can  also  hajipen 
to  improve  reliability  at  the  same 
time?”  Further  along  in  the  article 
the  same  author  writes,  “.  .  .  This 
must  continue  at  an  accelerated  pace, 
for  our  nation*s  military  techniques 
depend  on  our  ability  to  stay  ahead 
in  electronics.”  He  did  not  say  what 
or  of  whom  we  must  stay  ahead.  I 
insist  again  that  as  far  as  electronics 
in  the  Space  Age  is  concerned,  we 
are  not  ahead  of  but  seriously  behind 
present  requirements.  The  usefulness 
of  orbiting  and  space  vehicles  will  be 
seriously  degraded  far  beyond  the 
point  of  no-return  if  we  cannot  make 
orders-of-magnitude  inqxrovement  in 
reliability  of  complex  communica¬ 
tions  and  guidance  systems. 

It  is  very  important  to  realize  that 
the  progress  between  195.S  and  I960 
has  been  achieved  bv  heroic  efforts 
on  the  part  of  equipment  manufac¬ 
turers  in  special  selection  and  test  by 
various,  very  expensive,  programs. 
Mr.  E.  J.  Nucci  of  the  Office  of  the 
Secretary  of  Defense  ( Research  and 
Engineering)  told  a  conference  at 
Headquarters,  Air  Materiel  Com¬ 
mand,  USAF  on  18  May  19.59  that 
duplicate  testing  of  component  parts 
by  weapons  systems  contractors  has 
been  estimated  to  cost  between  S40 
to  SSO  million  per  year.  What  is 
even  more  significant  is  that  more 
intensive  efforts  cannot  be  expected 
to  yield  much  better  results.  It  is 
apparent  that  several  orders-of-mag- 
nitude  improvement  must  be  made  in 
system  reliability,  and  this  would  re¬ 
quire  component  part  mean-time- 
between-failure  near  10^  hmirs.  It  is 
in  the  light  of  such  an  impossible  re¬ 
quirement  that  we  must  define  our 
component  reliability  goal. 

'I'he  goal  is  to  place  reliability  at 
the  top  rung  of  the  priority  ladder  in 
applying  resources  to  our  basic  and 
applied  research  programs  and  then 
to  direct  these  resources  toward 
achieving  step-function  breakthrough 
in  the  use  of  the  molecular  structure 
of  matter  as  it  relates  to  long  life 
performance  of  the  various  electronic 
functions  in  comjxletelv  new  wavs. 


I'he  establishment  of  a  goal  is  no 
better  than  the  proverbial  New  dear’s 
resolution  uidess  we  immediately  turn 
our  attention  to  the  road-blocks  in  the 
way  of  achievement.  Let’s  now  look 
at  some  of  these: 

7.  h  the  Electronics  Industry 
Concerned  with  the  Space  Age? 

If  you  agreed  with  what  I  said 
earlier  regarding  sj)ace  as  the  new 
world  frontier,  the  answer  can  only 
be:  Yes.  Since  this  will  be  the  first 
involvement  of  this  fast  growing  giant 
with  a  frontier  in  which  the  nation’s 
future  position  in  the  world  will  be 
determined,  this  is  indeed  a  momen¬ 
tous  conclusion.  Die  revolution  in 
jiropulsive  power  development  for 
flight  has  caught  the  electronics  in¬ 
dustry  up  in  its  whirlwind,  and  the 
two  must  now  be  considered  as  co¬ 
equal  partners  in  this  technological 
frontier,  even  though  there  may  be 
reluctance  on  the  part  of  *  some  ele¬ 
ments.  History  shows  that  pioneering 
in  a  new  frontier  is  rarely  popular 
with  the  masses  of  jieople  involved 
therewith.  The  first  recorded  pioneer¬ 
ing  was  accomplished  byjhe  Israelites 
under  Moses.  \Vhen  life  became  com¬ 
plicated,  they  reacted  thus,  “What 
have  you  done  to  us,  in  bringing  us 
out  of  Egypt?  Is  this  not  what  we 
said  to  you  in  Egypt,  ‘Let  us  alone 
and  let  us  serve  the  Egv|itians’?”  The 
second  one  of  note  was  the  western 
frontier  development  out  of  which 
grew  the  I'nited  States  of  America. 
Here  several  nations  were  in  competi¬ 
tion.  but  success  went  to  our  new  na¬ 
tion  because  we  possessed  the  men  of 
wisdom  and  foresight,  and  the  tech¬ 
nological  courage  to  accomplish  their 
goals.  Here  again  there  were  many 
who  looked  back  with  longing  to  the 
good  old  days  left  behind,  or 
grumbled  fiercely  that  the  whole 
thing  was  not  worth  the  effort,  and 
turned  back.  The  men  who  had  the 
courage  to  risk  ca|)ital  and  effort  grew 
eminently  successful  (and  rich)  and 
with  them  rose  the  fortunes  of  the 
nation.  I  believe  the  same  thing  ap- 
))lies  in  our  new  frontier  in  regard  to 
our  components  reliabilitv  situation. 

2.  Space  J\ot  To  Be  Used  by 
the  Military? 

The  opening  sentence  of  the  Na¬ 
tional  Aeronautics  and  Space  Act 
states.  “.  .  .  it  is  the  poliev  of  the 
I  nited  States  that  activities  in  space 
should  be  devoted  to  pt‘aceful  pur¬ 
poses  for  the  benefit  of  all  mankind.” 
None  of  us  disagrees  in  princi])le  with 
this  admirable  policy.  However,  I  be¬ 
lieve  it  is  extremely  diflicult  to  dis- 
tingush  between  militaTv  and  non¬ 
military.  In  fact,  1  believe  that  it  is 
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a  mistake  to  insist  on  a  differentation 
when  we  are  in  a  “frontier  situation” 
under  conditions  of  “inactive”  con¬ 
flict.  Brigadier  General  Homer  A. 
Boushey,  Director,  Advanced  Tech¬ 
nology,  Headquarters,  USAF,  cov¬ 
ered  this  difficult  problem  in  admir¬ 
able  fashion  in  an  address  to  the 
American  Rocket  Society  entitled, 
“Air  Force  Uses  of  Space”  last  17 
November.  It  is  a  refreshing  and 
challenging  discussion  of  philosophy 
regarding  “military”  and  “peaceful” 
operations.  In  the  technical  sense,  it 
is  generally  true  that  research  and 
development  of  military  systems  re¬ 
quires  a  much  higher  degree  of  ex¬ 
cellence  and  quality  in  basic  compo¬ 
nents  than  is  commercially  available, 
and  that  people  engaged  in  this  kind 
of  technical  work  tend  to  consider  in 
much  greater  detail  the  ferocity  of 
the  environment  in  which  equipment 
must  operate  than  do  those  who  are 
engaged  in  “scientific  applications” 
work.  These  considerations  are  di¬ 
rectly  applicable  to  the  problem  of 
reliability.  We  must  face  up  to  the 
fact  that  unreliability  of  basic  com¬ 
ponents,  right  now,  is  the  greatest 
deterrent  to  extension  of  techniques 
into  the  space  frontier.  Here  we  can¬ 
not  draw  very  much  on  history,  be¬ 
cause  of  the  revolutionary  nature  of 
our  approach  to  this  frontier,  except 
to  note  that  success  in  past  frontiers 
was  due  in  large  measure  to  the  will¬ 
ingness  of  key  men  to  accept  bold 
new'  ideas  and  techniques  wherever 
they  arose,  with  no  argument  as  to 
whether  or  not  there  were  military 
considerations  to  worry  about  in  a 
“peaceful”  era. 

3,  The  Philosophical  Attitude — 
^^Why  Bother?^^ 

This  attitude  has  no  place  among 
those  w'ho  would  probe  the  frontiers. 
The  best  example  of  this  attitude  was 
cited  by  Lieutenant  General  James  D. 
O’Connell,  USA,  (Ret.),  in  “the 
book”**  in  a  story  about  the  great  na¬ 
turalist,  Thoreau.  Thoreauhada  friend 
who  was  involved  with  the  linking  of 
Maine  with  Texas  by  new  telegraph 
lines  and  who  expressed  his  pride  in 
this  accomplishment  to  Thoreau. 
Thoreau  completely  deflated  his  friend 
when  he  thoughtfully  said,  “What  in 
heaven’s  name  can  the  people  in 
Maine  have  to  say  to  Texans?”  This 
philosophy  is  very  prevalent  in  our 
country  todav.  There  are  those  who 
say,  “Why  in  heaven’s  name  do  you 
want  a  satellite  relay  that  can  operate 
for  three  years?”  and  they  express 
themselves  by  witholding  funds  for 
achieving  the  basic  development 
which  would  make  this  possible. 
These  are  the  same  types  of  people 


who  said  eleven  years  ago,  “Why  in 
heaven’s  name  do  you  want  inertial 
reference  equipment,  and  complex 
computers  in  packages  small  enough 
'  for  a  flight  vehicle?”  Getting  around 
these  obstacles  is  a  formidable  man¬ 
agement  problem. 

4.  The  Solution  is  ‘^Mahe  It 

Simple’^’ 

We  do  not  need  to  spend  much 
time  with  this  road-block,  but  we  do 
still  hear  it.  This  is  the  age-old  yearn¬ 
ing  to  return  to  the  simple  problems 
of  the  “good  old  days.”  This  is  the 
expression  of  those  caught  up  in 
“frontiering”  against  their  will  or 
inclination.  Our  present  frontier  pre¬ 
sents  technical  problems  which  are 
not  simple,  and  it  is  folly  to  waste 
time  in  hoping  that  the  solution  can 
be  a  simple  one. 

5.  Relations  of  Materials  to 

Components  not  Understood 

This  statement,  of  course,  applies 
in  general,  but  I  am  most  concerned 
with  this  relationship  in  electronic 
components  because  I  see  no  general 
awareness  of  the  need  to  understand 
the  molecular  structure  of  the  materi¬ 
als  used  for  such  components.  On  the 
other  hand,  I  know'  that  there  exists, 
at  least  within  the  Air  Force,  a  potent 
program  of  materials  research  to 
speed  the  availability  of  reliability  in 
other  types  of  components.  Published 
statements  have  indicated  some  of  the 
problems  that  exist  in  this  regard, 
chief  of  which  is  the  matter  of  who 
should  pay  for  such  basic  work.  Some 
spokesmen  for  the  components  indus¬ 
try  have  said  that  government  must 
pay  for  the  basic  research  and  de¬ 
velopment  program.  This  indicates 
that  it  is  felt  that  the  requirement  is 
only  a  military  or  defense  problem, 
which  is  true  in  a  narrow  sense.  How¬ 
ever,  in  the  broad  sense,  if  the  elec¬ 
tronics  industry  is  to  assume  its  role 
as  co-partner  with  the  propulsion  in¬ 
dustry  in  the  space  frontier,  then  the 
problem  becomes  one  of  identifica¬ 
tion  with  the  future  strength  of  our 
nation,  and  hence,  a  problem  of  solu¬ 
tion  for  the  common  good.  I  feel 
that  our  economic  history  proves  that 
the  financial  rewards  to  those  who 
have  taken  up  such  challenges  in  the 
past  have  always  been  substantial. 
These  rewards  have  been  so  substan¬ 
tial  in  many  cases  in  the  past  that 
they  have  been  cause  for  alarm  on 
the  part  of  our  government.  Obvi- 
ouslv  this  discussion  is  most  pertinent 
to  the  large  companies  who  are  lead¬ 
ers  in  the  industry,  because  only  they 
possess  the  resources  necessary  to 
adequately  attack  such  an  expensive 
and  difficult  endeavor. 


6.  Products  vs.  Quality 

I  previously  have  alluded  briefly  to 
the  tendency  we  have,  as  a  nation,  to 
concentrate  most  of  our  effort  on  new 
applications  made  possible  by  a 
major  research  breakthrough  and  live 
with  anv  quality  which  happens  to 
evolve.  Mr.  P.  E.  Haggerty,''’  Presi¬ 
dent,  Texas  Instruments  Incorporated, 
said,  “Tlie  transistor  is  important, 
not  just  because  of  its  own  amazing 
properties  and  what  they  mean  to 
electronics,  but  because  it  was  the  big 
breakthrough  the  industry  needed  to 
make  it  focus  on  a  new  frontier.  This 
new  frontier  is  the  very  structu.’*e  of 
matter  itself.  .  .  .  The  Maser  and  the 
parametric  amplifier  already  have  re¬ 
sulted,  and  it  is  safe  to  predict  these 
are  just  the  beginning.  As  our  in¬ 
sight  into  the  solid  state  deepens,  we 
will  be  able  to  construct  true  solid 
state  circuits  performing  complete 
electronic  functions  and  obsoleting 
our  concepts  of  components  such  as 
the  transistor,  diode,  resistor,  capaci¬ 
tor,  or  inductor  as  we  hold  them  to¬ 
day.  Solid  state  circuits  promise  size 
reductions  of  1000  to  1  from  present 
printed  circuit  concepts,  large  reduc¬ 
tions  from  present  concepts  of  minia¬ 
ture  module  circuits,  and  almost  im¬ 
measurable  improvement  in  reliabil¬ 
ity.  .  .  .”  It  is  highly  gratifying  to 
hear  this  from  leaders  in  the  industry'. 
There  is  no  more  precious  commodity 
in  our  nation  today  than  analytical 
thinking  on  the  part  of  management, 
coupled  with  foresight  and  planning 
abilitv  based  on  a  technical  founda¬ 
tion  of  know-how  as  to  what  is  im¬ 
portant.  I  also  have  complete  faith 
in  the  abilitv  of  our  scientific  com¬ 
munity  to  achieve  tremendous  things 
if  given  the  resources  and  the  encour¬ 
agement  which  they  need.  I  feel  that 
in  the  past  a  preponderance  of  em¬ 
phasis  has  been  placed  on  making 
“things.”  That  these  “things”  are 
commerciallv  successful  is  not  a 
final  answer.  I  believe  we  have 
reached  a  point  of  decision  on  this. 

I  don’t  think  that  there  is  much  doubt 
that  unreliabilitv  has  been  the  main 
stumbling  block  in  sales  of  color 
televisif)!!  receivers.  Is  this  the  order 
of  complexity  that  can  be  tolerated 
with  the  present  level  of  conqionents, 
even  commercially? 

Drastic  steps  must  be  taken  by 
both  government  and  industry  to 
achieve  the  reliability  goal  w'e  have 
set.  A  start  has  been  made  by  the 
Department  of  Defense  through  its 
Ml  Hoc  Study  Grouj)  on  Parts  Speci¬ 
fications  Management  for  Reliability. 
The  work  of  this  Ad  Hoc  Group  un¬ 
covered  many  problems  which  gov¬ 
ernment  must  solve,  particularly  in 
regard  to  s|)ecification  control  of 
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basic  parts  quality  and  to  procure¬ 
ment  and  operational  practices.  One 
especially  acute  problem  in  regard 
to  procurement  practices  lies  in  the 
resupply  of  components  for  field  re¬ 
placement.  Many  forces  have  been  at 
work  to  make  competitive  pricing  the 
only  basis  of  selection  of  resupply 
sources.  This,  of  course,  precludes 
any  hope  of  maintaining  a  high  qual¬ 
ity  level  of  these  parts — in  fact  forces 
a  situation  in  which  absolutely  inade¬ 
quate  parts  are  purchased  for  replace¬ 
ment  of  field  failures.  Solutions  to 
these  wrong  practices  must  be  found 
to  make  present  equipment  useable. 
IT  is  is  b».t  one  example  of  the  many 
things  which  must  be  corrected  simul¬ 
taneously  with  immediate  action  to 
achieve  the  goal  described  herein. 

In  conclusion,  both  Industry  and 
Government  must: 

1.  Have  the  courage  to  admit  that 
our  present  component  reliabil¬ 
ity  situation  is  indeed  serious. 

2.  Have  the  zeal  to  achieve  step- 
function  advances  by  liberal 
support  and  by  encouragement 
of  esoteric  ideas. 

3.  Develop  a  sense  of  proportion 
which  will  avoid  the  expendi¬ 
tures  of  billions  for  system  de¬ 
velopment  and  next  to  nothing 
toward  achieving  the  compo¬ 
nent  reliability  which  will  make 
the  systems  worthwhile. 

It  is  significant  that  the  achieve¬ 
ment  of  building  components  of  qual¬ 
ity  which  made  the  Empire  State 
Building  possible  was  attained  by 
learning  the  molecular  structure  of 
concretes  and  steels  and  developing 
the  re(|uired  strength  and  durability 
by  careful  control  of  that  molecular 
structure.  Our  goal  is  clear;  We  must 
achieve  this  kind  of  durability  and 
reliability  in  missile  and  space  vehi¬ 
cle  components. 

Today  the  status  of  our  pioneering 
in  space  is  avidly  followed  by  the 
nations  of  the  world.  Every  time  we 
have  a  missile  or  rocket  failure  the 
details  appear  the  next  morning  on 
the  front  pages  of  newspapers  every¬ 
where.  We  can  say  that  we  learn  a 
great  deal  from  these  failures.  From 
an  engineering  viewpoint  this  is,  of 
course,  true.  But  w^e  cannot  deny  that 
our  prestige  suffers  with  each  failure. 
Our  goal  must  be  to  reach  the  basic 
solution  to  the  reliability  problem  as 
quickly  as  possible. 

V  “  “  “ 

1.  Signal  (Journal  of  the  Armed 

Forces  Communications  &  Elec¬ 
tronics  Association)  March,  1959, 

p.  6. 

2.  Ibid  p.  6 

3.  Ibid  p.  29 

4.  Ibid  p.  34  I 

5.  Ibid  p.  6 


. . .  the  world’s  standard; 
wherever  dependability  is  parampunt 


Regardless  of  price,  Shure  microphones  will 
perform  according  to  specifications  and  will 
operate  for  years  without  deviation  from  their 
original  standards.  All  are  painstakingly 
developed,  designed,  manufactured  and  tested  •  •  ’ 
for  flawless  performance  coupled  with  longest 
possible  trouble-free  service. 


MICROPHONES  FOR  EVERY  APPLICATION: 


fixed  station 

UNIDYNE 

The  world's  most  famous 
and  widely  used  indoor- 
outdoor  uni-directional 
microphone.  Overwhelm¬ 
ing  first  choice  among 
leading  sound  installers. 


mobile 

TEN- FOUR 

Extraordinarily  rugged, 
high-impact  case  houses 
“controlled  magnetic” 
cartridge  proved  reliable  In 
critical  use  by  the  military, 
police,  taxi,  bus,  and  trans¬ 
portation  fleets. 


all-purpose 

COMMANDO 

Versatility  combined  with 
dependability  and  econ¬ 
omy.  Can  be  mounted  on 
desk  or  floor  stand,  on 
gooseneck,  worn  around 
neck,  hand  held. 


SHURE  SPECIALIZED  SERVICES  FOR 
ELECTRONICS  ENGINEERS 

t 

MICRCJPHONE  CALIBRATION  SERVICE  ‘ 

t  ** 

Essential  to  anyone  building  or  testing  precision  sound  equipment. 
Establishes  exact  output  or  sensitivity  of  the  microphone,  enabling 
other  factors  to  be  calculated  or  measured.  Useful  in  normal  sound 
measurements  and  in  matching  a  microphone  to  auxiliary  sound 
equipment.  Primary  calibration  $175,  secondary  calibration  $50. 

REACTANCE  SLIDE  RULE  "  \  >  ‘ 


Simplifies  calculation  of  l  esonant  frequency,  capacitive  reactance, 
inductive  reactance,  Coil  “Q”  and  dissipation  factor .  problems. 
Send  $1.00  foi*  each  slide  rule. 

FREE  MICROPHONE  CATALOG 
Lists  dozens  of  microphones,  specifications,  applications.  ’ 
Write  on  letterhead  to;  '  'i'  *.* 

SHURE  BROTHERS,  INC.  *’  f 
222  Hartrey  Avenue,  Evanston,  Illinois  •  * 
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AVAILABLE  NOW  FROM  Tl 


miniaturization 


with 


semiconductor  networks 


Now  — 3  years  ahead  of  industry's  expectations  — 
Solid  Circuit  semiconductor  networks  from  Texas  Instru¬ 
ments  for  many  of  your  high-reliability  miniaturized  systems! 

Solid  Circuit  networks  are  a  major  departure  from  conven¬ 
tional  components  because  they  integrate  resistor, 
capacitor,  diode,  and  transistor  functions  into  a  single 
high-purity  semiconductor  wafer.  Protection  and  packaging 
of  discrete  elements  is  eliminated,  and  contacts  between 
dissimilar  materials  are  minimized,  reducing  element 
interconnections  as  much  as  80%  .  Fabrication  steps  have 
been  reduced  to  one-tenth  those  required  for  the  same 
circuit  function  using  conventional  components. 


Only  a  few  process  steps  and  time-proved  TI  mesa  produc¬ 
tion  techniques  permit  a  high  degree  of  process  control 
in  Solid  Circuit  network  fabrication.  The  result  of  these 
facts:  reliability  is  built  into  each  Solid  Circuit  network. 

If  you  need  to  reduce  equipment  size  and  weight  —  or  to 
design  a  more  complex  system  in  the  same  size  —  inves¬ 
tigate  Solid  Circuit  networks  for  your  missile,  satellite, 
space  vehicle,  and  other  microelectronic  programs,  TI 
engineers  are  ready  to  custom  design  this  concept  to  your 
requirements.  Contact  your  nearest  TI  Sales  Engineer 
today.  The  TI  Type  502  Solid  Circuit  network  is  imme¬ 
diately  available  for  your  evaluation. 


SEMICONDUCTOR  NETWORK  CONCEPT 

The  concept  of  a  semiconductor  network  is  the  rela¬ 
tion  of  conductance  paths  in  a  semiconductor  to  the 
classical  circuit  elements,  establishing  an  orderly 
design  approach  based  on  circuit  knowledge.  In  this 
manner,  semiconductor  networks  may  be  designed  to 
perform  the  functions  of  a  wide  variety  of  existing 
circuits.  Through  the  proper  selection  and  shaping 
of  semiconductor  conductance  paths,  it  is  possible 
to  realize  such  electronic  functions  as  amplification, 
pulse  formation,  switching,  attenuation,  and  rec¬ 
tification. 


An  assembly  of  13  Solid  Circuit  networks, 
actual  size,  performs  a  full  serial  adder 
function,  replacing  85  conventional  compo¬ 
nents  with  a  100:1  size  reduction.  Weight: 
1.5  gm.  Volume:  0.02  cubic  inch. 


Trademark  of  TEXAS  INSTRUMENTS  INCORPORATED 


Texas 


SCMICONOUCTOR-COMPONENTS  DIVISION 


TI  Type  502  silicon  Solid  Circuit  network  is  intended  for  binary  counter,  flip-flop, 
or  shift  register  applications.  The  dimensions  of  the  glass-to-metal  hermetic-sealed 
package  are  0.250  x  0.120  x  0.030  inch. 


4  EQUAL  SPACES 
EACH  0.047 
0.031-1  |—  -  -  -  -| 


)50 

III  II  II  1 1  1 1| 

I'l  1 1  1 1  11  1  ii 

l|l  I  1  I  1  1  1  Ml 

0.120 

1 

TI 

1 1  11  II  1 1  II 

1 ,  II  II  1 1  1 1 

It  1 1  II  II  II 

- - 0.250 - • 

(ACTUAL  SIZE) 


ALL  DIMENSIONS  IN  INCHES 


Instruments 

INCORPORATED 


POST  OFFICE  BOX  312 


DALLAS.  TEXAS 
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The  following  listing  gives  information  about  some  of 
the  technical  papers  presented  at  the  Institute  of  Radio 
Engineers  International  Convention,  March  21-24,  '\ew 
York  City. 

SATELLITE  COMMUNICATIONS  were  discussed 
in  two  papers.  In  the  paper  by  W.  L. 
Glomb  and  W.  Teetsel  on  a  radio  relay 
system  for  low  flying  satellites,  the 
following  points  were  made:  (1)  Con¬ 
siderable  compression  of  data  before 
transmission  is  necessary;  (2)  The  re¬ 
quirement  for  minimization  of  satellite 
size,  weight,  and  complexity  determine 
many  features  of  the  ground  station 
design;  (3)  Simultaneous  restrictions  on 
range,  antenna  bandwidth  and  transmitter 
power  require  the  application  of  low 
noise  amplif iers , threshold  optimization 
and  digital/fm  transmission.  The  paper 
on  a  multi-station  communication  network 
by  L.  Pollack  and  D.  Campbell,  ITT 
Laboratories,  gave  advantages  and  dis¬ 
advantages  of  both  a  passive  spherical 
reflector  in  a  low  altitude  orbit  and  an 
active  repeater  in  a  24-hour  orbit.  The 
advantages  of  the  low  altitude  passive 
relay  are  that  it  involves  no  electronic 
equipment  and  hence  can  be  of  simple 
lightweight  construction.  In  addition, 
the  passive  reflector,  which  has  almost 
unlimited  bandwith,  can  be  used  at  many 
frequencies  and  many  power  levels.  The 
disadvantages  are  that  it  requires  very 
high  transmitter  powers,  large  antenna 
sizes  and  extremely  sensitive  receivers 
for  a  given  traffic  channel  capacity. 

The  active  repeater  in  a  24-hour  orbit 
has  the  advantage  of  being  within  line- 
of-sight  of  nearly  half  the  earth's 
surface  at  any  given  time.  This  makes 
possible  point-to-point  communication 
between  widely  separated  stations.  Con¬ 
siderable  message  capacity  can  be  pro¬ 
vided  by  the  satellite  relay  with  powers 
on  the  order  of  milliwatts  to  a  few 
watts. 

"QUICKSILVER*'  COMMUNICATIONS  SYSTEM  is  a 
general  purpose,  long  range,  high 
frequency  system  for  air-ground-air  use. 
Recently  declassified  by  the  U.  S.  Air 
Force,  the  high  data  rate  system  has 
been  under  development  for  the  Communi¬ 
cations  and  Navigation  Laboratory  at  the 
Wright  Air  Development  Center  by  the 
Communications  Division  of  Hughes  Air¬ 
craft  Co.  "Quick-silver"  is  well  adapt¬ 
ed  for  use  where  long  range,  two  way, 
multi-purpose  information  handling 
requirements  can  be  foreseen  for  future 
system  expansion,  according  to  A.  C. 
Chapman,  Hughes  Aircraft,  who  presented 
the  paper. 

RADIO  Signaling  via  solar  reflection  can 

be  accomplished  at  slow  rates  with  some 
degree  of  reliability,  according  to  D. 

J.  Blattner,  RCA  Laboratories.  However, 
radio  relaying  by  reflection  from  the 
sun  would  require  large  antennas,  power¬ 
ful  treinsmitters  and  advanced  receivers. 


I 


A  CROSS  SECTION  SHOWS  .  •  . 


r 


for  Maximum  Efficiency 
in  RF  Transmission 

Take  a  cross  section  of  world  wide  engineering 
opinion  and  you’ll  find  that  Prodelin’s  Spir-O-line* 
—  aluminum  sheathed,  semi-flexible  air  dielectric 
coaxial  cable  —  is  preferred  because  it  offers: 

•  Power  Ratings  Comparable  to  Solid  Di¬ 
electric  Line 

•  Very  Low  Attenuation  Similar  to  Rigid 
Air  Dielectric  Line 

•  Consistent,  Low  VSWR  Typical  of  Solid 
Dielectric  Line 

•  Superior  Strength  —  All  Aluminum  Outer 
Conductor 

•  Choice  of  Regular,  Hi-Temp,  or  Corrosion- 
Proof  Versions 

50  Ohm  Lines  Available 
in  Vt",  V2",  W,  15'8",  and  3Va"  diameters 


CONNECTORS 


These  unique  connectors  for  Spir-O-line  coaxial 
cable  form  the  world’s  fastest,  strongest  joint. 
Spir-O-lok*  eliminates  the  use  of  special  tools, 
welding,  soldering,  and  special  assembly  tech¬ 
niques  .  .  .  and  a  Spir-O-lok  connection  can  be 
re-made  repeatedly  without  redressing  the  cable 
end  or  replacing  connector  parts. 

All  cable  sizes,  connectors,  adapters,  and  coup¬ 
lings  in  stock  and  available  now. 


SEND  FOR 
CATALOGS  TODAY! 


SPIR-O-LINE 
SPI  R-O-LOK 
CATALOG  /^59I 


RIGID  800' 
COAXIAL 

TRANSMISSION  LINE 
CATALOG  #595  '' 


Dept.  S-5 

307  Bergen  Ave.,  Kearny,  N.  |. 


2-WAY 

MOBILE  ANTENNA 
CATALOG  #598 


MANUFACTURER  OF 

THE  WORLD’S  FINEST  TRANSMISSION  LINES 


*PATS  f’ENDING 


’  ■*>* 


I' 
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communications  probiems? 


If  an  enemy  should  stage  a 
surprise  attack  against  the 
United  States,  our  survival 
could  depend  on  fast,  reliable 
communications  with  com¬ 
mand  posts  around  the  world.  Hoffman  has 
been  a  leader  in  the  development  and  pro¬ 
duction  of  specialized  communications 
equipment  since  the  early  days  of  World 
War  II.  Today,  it  is  making  significant  con¬ 
tributions  to  some  of  the  most  advanced 
global  communications  systems  employed 
by  our  military  forces.  With  this  experi¬ 
ence,  Hoffman  stands  ready  to  offer  solu¬ 
tions  to  your  communications  problems. 


electromechanical  solar  power  systems  management 


NAVIGATION  FIELD  SERVICES  COUNTERMEASURES 


H^rffman 


» 


LECTRONICS  CORPORATION 

Military  Products  Division 

3740  S.  Grand  Avenue,  Los  Angeles  7,  California 
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Soldiers  run  through  a  smoke  filled  street  in  Wernberg,  Germany.  This  picture  was  taken  15  years  ago  on  April  22,  1945. 

Armed  Forces  Day 

On  March  5,  1957.  the  President  of  the  I  nJed  State  i  d  'r.ected  by  Proclamation  that  the  third  Saturday  in  May 
of  each  year  he  observed  as  Armed  forces  Day.  Since  that  year,  the  Armed  forces  of  the  I  nited  States  have  given 
the  public  an  opportunity  to  observe  annually  through  displays,  demonstrations  and  personnel,  the  nation's  military 
strength  so  that  all  might  know  how  and  where  we  stand  as  a  power  for  peace  ivith  freedom  and  justice.  Af  CEA  sa¬ 
lutes  the  members  of  our  Armed  Forces,  many  of  whom  have  dedicated  their  lives  to  the  cause  of  freedom.  As  stated 
in  The  l*rayer  for  Armed  Forces  Day,  issued  by  The  Armed  f  orces  Chaplains  Board,  "'May  ue  ever  be  mindful  that 
weapons  and  munitions  do  not  constitute  the  true  strength  of  our  Armed  f  orces,  but  that  it  comes  from  men  and 
women  who  are  courageous,  loyal,  trustworthy,  and  dedicated  to  a  mission  ....’’ 
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LEADS  THE  WAY 


TO  INTEGRATED  COMMUNICATIONS  SYSTEMS 

SATELLITE  RELAY  SYSTEM  A  reliable,  worldwide  network  for  television,  facsimile,  telephony  and  telegraphy  communications 
will  be  realized  in  the  near  future  through  PROJECT  COURIER  of  the  Advanced  Research  Projects  Agency  and  U.  S.  Army 
Research  &  Development  Laboratories.  As  subcontractor  to  I.T.  &T.,  Adler  is  responsible  for  engineering  and  manufacture  of 
the  ground  stations  of  this  earth-satellite  relay.  Each  of  these  air-ground  transportable  stations  can  duplex  transmit,  receive 
and  store  15  million  bits  of  information  in  the  4-minute-contact  with  the  satellite.  The  COURIER’S  pre-launching  checkout 
system,  akso,  was  produced  by  Adler. 


TRANSPORTABLE  TROPOSPHERIC  SCATTER  SYSTEM 

A  new  concept  in  continent-spanning  tropo¬ 
spheric  scatter  communications  soon  will  be 
available  to  the  U.  S.  Air  Force.  For  the  first 
time,  the  full  multichannel  capability  and  re¬ 
liability  of  a  large,  fixed  installation  will  be 
provided  in  a  compact,  air-ground  trans¬ 
portable  package.  The  all-environment, 
lOKW,  AN/MRC-85  is  being  designed,  sys¬ 
tem  integrated  and  manufactured  by  Adler 
under  subcontract  to  Page  Communications. 

SPECTRUM-STRETCHING  COMMUNICATIONS  SYSTEM 

Through  Adler  pioneering  in  heterodyne  re¬ 
peating,  a  wide  range  of  UHF  channels  have 
been  opened  to  the  U,  S.  Army  for  NIKE 
Missile  field  communications.  The  Adler 
“F-Head”  unit  permits  the  basic  AN/TRC-24 
VHF  system  to  he  used  for  UHF  relaying  in 
areas  where  VHF  spectrum  congestion  is  a 
problem.  Designed  for  plug-in  use,  the 
“F-Head”  heterodynes  the  VHF  output  of 
the  AN/TRC-24  to  the  usable  UHF  range. 
Adler  heterodyne  techniques  are  finding  an 
ever-growing  place  in  military,  industrial  and 
commercial  communications. 


Write  for  all  the  fads 
on  how  Adler  experi¬ 
ence  can  help  solve 
your  communications 
problems. 


ADLER  ELECTRONICS,  INC. 
New  Rochelle,  N.  Y. 


VISIT  US  AT  BOOTH  110,  AFCEA  CONVENTION 
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TAKE  A  COFFEE  BREAK 


...TAKE 


TIMES  FACSIMILE  WEATHER-FAX*  PROVIDES 


CRYSTAL-CLEAR 


RECORDING 


WITH  NO  SUPERVISION! 


Slart  it  and  it.  \\  ltil<*  yoii'ia'  plotting:  safe  f1i<ilit 

plaii"  Ml  local  area  lorc<-ast  —  or  when  yon  re  called 
awa\  horn  \oiir  area  -  limes  Kaoiinile  Model  li.l 
“W  «*atlier-fa\  "  antomat icallv  records  «:raphic  material 
with  exceptional  claiit\  and  sharpness  lor  as  lonjr  as 
fi\«*  dav"!  Von  <a\c  worry  and  wonderin*:  —  as  well 
a"  ('on>*idcrahle  pci'-onncl  time. 

^  on  "aM*  oth(M  wa\s.  too.  “\\  t‘ath«M-fa\  '  uses  a  con- 
tiniioii"  roll  (d  low-co^t  *’dr\  (dectrosensiti\(“  paper 
nnallcr'tcd  h\  heat,  li^ht  or  nnnsnal  storajie  condi- 
tion>.  .'^o  therr*"  no  danger  ol  material  lo>s.  \nd 
eh'ctronic  ^pecia li't''  in  o\cr  1(H)  cities  thron^hoiit 
the  I  niled  .'*'lalc>  a'"»nrc  immediate  maintenance. 


Desl{_Mied  to  receive  up-to-the-mimrte  maps  an<l  data 
transmitted  o\er  the  National  Facsimile  Netwnrk, 
“Weather-fax"  is  used  iry  the  Air  Force,  the  Navy, 
the  Army  Sijinal  Corps,  the  W  eather  hiirean  and  other 
fiovernmerital  ajiencies.  In  addition,  commercial  air 
lines,  weather  reportinj;  services  and  the  geophysical 
divisions  of  major  oil  companies  find  it  indispen^ahle. 
Find  out  if  your  company  can  prrditahly  use  fai'simile 
recordinji.  And  tht*n  invotitrale  ‘'Weather-lax."  It  s 
tile  most  advanced  machine  of  its  kind  — and  just  one 
of  a  comph'te  line  of  outstandin*:  products  ma<le  hy 
the  world  s  largest  developer  and  manufacturer  <d 
far'sirnilc  communications  erjuipment  and  acTcssories. 

Wesrrex  Corporation 

A  DIVISION  OF  LITTON  INDUSTRIES  |  ^ 

For  information,  write  Communications  Equipment  Department 
540  West  58th  St.,  New  York  19,  N.  Y. 
1523  L  Street  N.W.,  Washington  5,  D.C. 

*Trademark 
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SMALL  PACKAGES" 


specialists  in  electronic  and  electromechanical  equipment 

YUBA-DALMOTOR  DIVISION 

1375  El  Camino  Real,  Santa  Clara,  California 
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YUBA  CONSOLIDATED  INDUSTRIES,  INC 


•/yf-t 


>  <■ 


For  the  first  time  complete  and  instantaneous  band 
switching  with  either  local  or  remote  control,  from  2  to 
30  MC,  2  to  5  bands.  Unit  is  capable  of  3000  watts  PEP 
input  on  SSB,  also  suitable  for  AM,  CW,  FM  and  FSK. 
Highly  efficient  and  compact  through  use  of  Jennings 
vacuum  components,  and  3  water-cooled  Eimac  high 
power  tetrodes  in  a  grounded  grid  configuration.  High 
degree  of  linearity  attained  through  use  of  screen  clamp¬ 
ing.  Adaptable  for  amateur  or  commercial  service  —  for 
portable,'1fixed  station,  or  portable-mobile  use.  Available 
in  cabinet  or  rack  mounting. 


A  completely  new  design  concept  in  mobile  communica¬ 
tions— developed  for  SSB  operation.  Designed  for  bumper 
mounting,  this  unit  puts  the  RF  power  directly  into  a 
conventional  whip  antenna.  High  power  Eimac  tetrode  is 
used  in  highly  efficient  circuit,  cooled  by  small  amount 
of  recirculating  water.  Rated  at  1000  watts  PEP  input 
with  minimum  grid  drive.  Easily  interchangeable  plug-in 
units  give  multi-band  operation. 

For  full  details  on  either  of  these  new  compact  linear 
amplifiers  contact  — 


QThis  Equipment  at  Booth  #142  at  AFCEA  Show 

MODEL  DM  1000 

Specifically  for  mobile  SSB  Operation 


Diiaiot  ^ 

In  constant  search  for  more  favorable 
size  and  weight  ratios,  the  imaginative 
engineering  at  Yuba-Dalmotor  has  developed 
two  new  compact  linear  amplifiers. 


MODEL  DM  4000 

Complete  and  Instantaneous  Band  Switching 
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Type:  Power  value  Is  Min.  Peak  Power  Output. 
RCA  developmental  types  are  shown  in  italics 
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From  the  L-band  through  the  X-hand. . . 


There’s  a  reliable  RCA/  Traveling-Wave  Tube 

for  your  Ijli  needs 


The  chart  above  shows  the  wide  range  of  RCA 
traveling-wave  tubes  available  for  your  designs. 
New  types  and  improved  versions  are  constantly 
being  added  to  the  list.  Each  of  them  is  designed 
for  long  life  and  reliable  performance.  In  fact,  RCA 
gives  you  a  lfi00~hour  ivarranty  on  all  commercial 
TWT  types. 

Under  actual  field  conditions,  it  is  often  possible  to 
obtain  unusually  long  and  reliable  operation  from 
RCA  TWTs.  For  example,. a  recent  letter  from 
Jacques  Baerlocher  Corporation  in  Zurich  re¬ 


ported:  'The  RCA-6861  installed  in  the  radar 
equipment  at  Zurich  Airport  just  failed  after 
19,200  hours  of  service.  It  is  interesting  to  note 
that  the  tube  kept  its  good  properties  until  the  last 
hours.”  Performance  records  such  as  this  are  the 
result  of  advanced  design  plus  the  painstaking  care 
RCA  puts  into  the  manufacture  of  TWTs. 

For  complete  information  on  RCA  Traveling- Wave 
Tubes  and  how  you  can  obtain  "customized”  types 
to  meet  your  specific  requirements,  get  in  touch 
with  the  RCA  Field  Office  nearest  you. 


RADIO  CORPORATION  OF  AMERICA  Electron  Tube  Division 


Harrison,  N.  J, 


ANOTHER  RCA  CONTRIBUTION  TO  MICROWAVE  ELECTRONICS 


Government  Sales:  Newark 2,  N.  J.,  415  S.  5th  Street,  HUmboldt  5-3900;  Dayton  2,  Ohio,  224  N.  Wilkinson  St.,  BAIdwin  6-2366;  Washington  6.  D.C.,  1625  “K”  St.,  N.W.,  District  7-1260 
Industrial  Tube  Products  Sales;  Newark  2.  N.  J.,  744  Broad  St.,  HUmboldt  5-3900;  Detroit  2,  Michigan,  714  New  Center  Building,  TRinity  5-5600;  Chicago  54,  Illinois,  Suite  1154, 
Merchandise  Mart  Plaza,  WHitehall  4-2900;  Los  Angeles  22,  Calif.,  6355  E.  Washington  Blvd.,  RAymond  3-8361 


iA.  YEAR  ago,  March  12th,  news  of 
the  passage  of  the  Statehood  Bill  by 
Congress  reached  Hawaii  appropri¬ 
ately  enough  by  telephone. 

The  news  was  telephoned  from  the 
halls  of  Congress  to  lolani  Palace  in 
Honolulu,  where  the  Territorial  Leg¬ 
islature  was  in  session,  via  the  land 
lines  across  the  nation  and  the  trans¬ 
pacific  cable  lying  on  the  floor  of  the 
Pacific  Ocean. 

Passage  of  the  hill  stimulated  tre¬ 
mendous  interest  in  Hawaii  from 
other  states  and  from  foreign  coun¬ 
tries.  Tourists  came  in  increasing 
numbers  and  mainland  investors  and 
businessmen  took  a  good  “second 
look”  at  Hawaii.  As  a  result  new 
businesses  were  started,  others  ex¬ 
panded  and  the  building  boom  con¬ 
tinued.  More  business  and  more 
people  meant  more  telephones  and 
more  calling. 

Hawaiian  Telephone  Company, 
which  has  served  the  people  of 
Hawaii  under  six  different  forms  of 
government,  looks  forward  to  the 
challenge  of  increasing  communica¬ 
tion  requirements  in  the  Islands. 

The  company  was  chartered  in 
1883,  when  Hawaii  was  a  monarchy. 
Since  then  there  followed  a  Provi¬ 
sional  Government  from  1893  to 
1894,  the  Republic  of  Hawaii  from 
1894  to  1900,  the  Territory  of  Hawaii. 
Military  Government  during  World 
War  1 1  years,  and  finally  since  Au¬ 
gust  21,  1959,  the  State  of  Haw'aii. 

Among  the  top  10  in  the  more  than 
3,850  independent  telephone  compa¬ 
nies  in  the  nation.  Hawaiian  Tele- 
})hone  Co.  has  been  a  leader  in  the  tele¬ 
phone  industry.  In  1910.  the  installa¬ 
tion  of  an  automatic  Strowger  system 
in  Honolulu  made  it  one  of  the  first 
major  cities  in  the  world  to  have  dial 
service.  Since  1957.  Hawaiian  Tel’s 
system  has  been  100  })er  cent  dial 
operated. 

Serving  island  communities,  Haw’ai- 
ian  Tel  pioneered  the  use  of  radio¬ 
telephone  systems.  In  1931,  the  com¬ 
pany  operated  a  specially  built  30-40 
megacycle  system  between  the  islands, 
tlie  first  of  its  kind  in  the  world  to 
operate  conmierciallv  over  water  at 
those  high  frequencie*s.  That  same 
year.  Hawaii  was  connected  to  the 
mainland  by  a  transpacific  radiotele¬ 
phone  service  \  ia  a  sin^de  circuit  be¬ 
tween  Honolulu  and  San  Francisco. 

Many  changes  and  improvements 
have  occurred  since  the  dav  82  years 
ago  when  the  first  tele|)hone  was  in¬ 
troduced  to  the  Islands. 

Today  Hawaiian  Tel  has  the  dis¬ 
tinction  of  being  the  only  independ¬ 
ent  company  in  the  nation  to  serve 
an  entire  state.  It  also  ?s  unique  in 


having  natural  toll  free  dialing  area 
boundaries — they  stop  at  the  water¬ 
line.  Toll  free  dialing  service  is  en¬ 
joyed  by  the  company’s  more  than 
135,000  subscribers  within  his  own 
island.  An  extensive  netw^ork  of  toll 
radiotelephone  and  radioteletype  cir- 


Hawaiian 


Telephone 


Company 


bf  J.  BALLARD  ATHERTON 
President 

Hawaiian  Telephone  Company 


cults  connect  tlie  islands  of  Hawaii, 
Maui,  Oahu,  Kauai,  Lanai  and  Molo¬ 
kai. 

A  36  high-quality-voice-channel 
transpacific  cable  has  been  in  opera¬ 
tion  since  1957,  connecting  Hawaii 
with  other  states  and  points  West. 
The  2,400-mile  twin  cable  was  in¬ 
stalled  between  Hawaii  and  California 
as  a  joint  undertaking  of  American 
telephone  and  Telegraph  Company 
and  Hawaiian  Tel. 

During  the  past  year,  Hawaiian  Tel 
climaxed  a  decade  of  unprecedented 
growth  with  a  record  gain  of  14.623 
telephones.  On  January  1,  1950,  the 
company  had  89,204  telephones  in 
service  and  by  December  31,  1959,  it 
served  191,373  telephones  —  an  in¬ 
crease  of  almost  115  per  cent. 

The  islands’  population  increased 
b\  only  27.2  per  cent  during  the  same 
period,  indicating  that  the  continued 
economic  growth  of  Hawaii,  rather 
than  the  poj)ulation  grow  th  alone,  has 
been  a  predominant  factor  in  the  in¬ 
crease  in  telephones. 

Tele|)hone  usage  in  1959  also  set 
records.  Transpacific  calls  completed 
amounted  to  433.793,  and  interisland 
calls  totaled  467,216.  The  volume  of 
originating  calls  of  all  types  for  each 
business  dav  exceeded  1.163.000 — 
an  increase  of  about  eight  per  cent 
over  1 958. 

The  past  10  years  also  saw  total 
plant  investment  increase  from  $23.5 
million  in  1950  to  $76.7  million  at 
the  start  of  this  year.  This  is  a  gain 
of  226  per  cent. 

Some  $38.1  million  in  new'  capital 
was  raised  during  the  decade  to 
finance  the  (oinpany’s  growth.  1  he 
number  of  common  stockholders 
more  than  tripled  to  10.461,  making 
it  the  most  widely  held  Island  corpor¬ 
ation. 

Even  with  these  large  increases  in 
telephones  served  and  the  amount  of 
plant  to  install  and  maintain,  the 
work  force  rose  onlv  31.5  per  cent 
during  the  decade.  3  he  compain  had 
1.687  employees  at  year’s  end. 

In  addition  to  meeting  the  needs 
of  the  civilian  po])ulati<m,  Hawaiian 
Tel  is  being  called  upon  to  provide 
ever  increasing,  highly  specialized 
communication  effuii)nient  and  serv¬ 
ices  for  natif»nal  defense. 

Hawaii,  strategically  located  mid¬ 
way  betw(*en  the  mainland  United 
States  and  Asia,  is  one  of  our  coun¬ 
try’s  most  vital  military  out|)osts.  It 
is  the  headquarters  for  the  larg«*st  1  . 
S.  military  command  in  history  and  is 
lu*ad(piarters  for  the  Comrnander-in- 
(diief,  Pacific.  This  command  in¬ 
cludes  all  I  .  S.  Armed  Forces  in  the 
\ast  Pacific  area. 

Within  10  minutes  of  the  Com- 
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The  GPL  organization  is 


‘systems  oriented, 


offers  complete  capabilities  ranging  from 


research,  engineering  and  manufacturing 


to  customer  service 


Why  not  put  these  broad  capabilities 


to  work  on  your  problem? 


GPL  Avionic  Division J airborne  navigators/ missile  guidance/ 


radar/ airborne  computers/ data  handling  systems/ 


communications  equipment/ infra-red/ closed-circuit  TV. 


Send 


resume  to 


data  handling 

equipment  for  the  Federal  Aviation  Agency 


■J:'" 


GPL's  experience  and  ingenuity  are  at  work 
assisting  the  FAA  Bureau  of  Research  and 
Development  in  the  creation  of  a  modern 
data  processing  central,  the  heart  of 
tomorrow’s  air  traffic  control  system. 

The  central  will  receive  up  to  4-00  aircraft 
flight  plans  hourly,  “remember"  1,000 
such  plans  simultaneously  and  transmit 
200  plans  and  SOO  updates  hourly  to 
adjacent  centers.  Automatic  processing 
and  unique  displays  of  such  data  will  make 
significant  contributions  to  the  efficient 
control  of  aircraft  in  en-route,  transition 
and  terminal  areas. 


The  FAA  data  processing  central  is  just  one 
of  a  number  of  airborne  and  ground-based 
programs  reflecting  GPL’s  capabilities 
in  the  data  handling  field.  These  programs 
are  supported  by  GPL’s  proven  ability  to 
understand  the  customer’s  problem  and 
capacity  to  anticipate  future  requirements. 


ENGINEERS  —  GPL  achievements  have  opened 
research  and  development  opportunities. 
Personnel  Director. 


some  unusual 


OTHER  DIVISIONS  OF  GENERAL  PRECISION  INC. -  KEARFOTT-LIBRASCOPE*LINK 
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GPL  DIVISION 


PLEASANTVILLE,  NEW  YORK 


GENERAL  PRECISION,  INC 
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mander-in-Chief’s  Oahu  headquarters 
are  the  coinniand  posts  of  the  Pacific 
Air  Forces,  Pacific  Army,  Pacific 
Fleet  and  Pacific  Fleet  Marine  Force. 

Defense  installations  in  the  islands 
include  Pearl  Harbor,  Fort  Shafter, 
Hickam  Air  Force  Base,  Fort  Ruger, 
Schofield  Barracks,  Barber’s  Point, 
Kaneohe  Marine  Corps  Air  Station, 
Fort  Armstrong,  Camp  H.  M.  Smith, 
Wheeler  Field  and  Bellows  Field. 

All  of  these  installations  are  served 
by  government  owned  and  operated 
dial  offices  and  are  interconnected  bv 
an  extensive  network  of  government 
owned  cables.  Calls  to  and  from  these 
military  installations  and  the  civilian 


population  throughout  the  islands 
and  to  other  states  are  routed  over 
connecting  facilities  between  the  mili¬ 
tary  svstem  and  Hawaiian  Tel’s  sys¬ 
tem. 

With  the  coming  of  the  Space  Age, 
Hawaiian  Tel  also  is  playing  an  in¬ 
creasing  role  in  fulfilling  the  island 
communication  requirements  for  the 
Air  Force  Ballistic  Missile  Division, 
the  Air  Research  Development  Com¬ 
mand,  the  National  Aeronautical 
Space  Authority,  the  Pacific  Missile 
Range,  Strategic  Air  Command  and 
the  Office  of  Defense  Mobilization. 

The  missile  tracking  stations  at 
Kaena  Point,  Oahu;  South  Point, 


CECO’S*  Photo-Instrumentation 
Pioneering  Know-how 


helps  you  break  the 


"TRUTH 

BARRIER" 


Only  yesterday  some  industrial  & 
research  solutions  were  all  but 
impossible.  Now  they  are  obtained 
quickly  and  economically, 
thanks  to  the  new  techniques  of 


WADDELL  HIGH  SPEED  CAMERA 


Photo- Instru  mentation . 


Extremely  flexible.  Speed  range  from 
3  to  10.000  pps.  depending  on  model 
and  motor  combination.  Withstands 
high  "G”.  Completely  portable;  weighs 
35  lbs.  with  power  supply  and  case. 


WEIHBERG-WATSON  16MM  MODIFIED 
ANALYST  PROJECTOR  MODEL  B 


CECO  brings  to  this  newly- 
defined  science  broad  photo- 
engineering  that  is  unsurpassed  by 
anyone  in  America.  That’s  why 
more  photo-instrumentation  engineers 
rent  or  buy  from  CECO. 


Bring  your  problems  to  us  for 
free  consultation. 


WESTINGHOUSE  R-30  DESIGN 
HI  SPEED  PHOTO  LAMPS 


Designed  for  hi-speed  instru¬ 
mentation  photography.  Pro¬ 
vides  light  equivalent  to  45,000 
foot  candles  at  12"  from  sub¬ 
ject.  Lights  an  area  of  approx. 
4  sq. in. 


Absolutely  flickerless  at  speeds  from 
1  to  24  pps.  Instantaneous  transition 
from  single  frame  to  high  speed  or  to 
reverse.  Holds  single  frame  indefi¬ 
nitely  without  damaging  film.  Remote 
control  forward-reverse  operation. 

CECO  RED  LAKE  STOP-MOTION  PROJECTOR 

35mm  variable  speed  remote  control, 
forward  and  reverse.  8  to  24  pps.  1 000 
ft.  reel  capacity.  Frame  counter.  Posi¬ 
tive  single  frame,  forward  and  reverse. 

In  Florida 

CAMERA  EQUIPMENT  CO..  INC.  OF  FLORIDA 

1335  East  10th  Avenue  Hialeah,  Florida 

In  Los  Angeles: 

Call  JACK  PILL  •  POpIar  3-8355 


't'CECO  —  Trademark  of  Camera  Equipment  CO. 

SALES  •  SERVICE  •  RENTALS 


(Jflni€Rfl  Gouipmeni  (o.jnc. 


C-67  315  West  43rd  St.,  New  York  36.  N.Y. 
Gentlemen; 

Please  rush  me  new  FREE  literature  on  CECO 
products  for  use  in  Photo-Instrumentation. 

Name _ _ _ _ _ 

Firm _ _ _ 

Address _ _ 

City - Zone _ State- _ 


Hawaii,  and  Bonham  Air  Base, 
Kauai,  are  served  by  the  leased  facili¬ 
ties  of  Hawaiian  Tel.  Such  facilities 
include  cables  handling  both  voice 
and  highspeed  teletypewriters  which 
connect  the  stations  with  other  key 
stations  throughout  the  world. 

In  addition,  Hawaiian  Tel  leases 
facilities  to  the  Hawaii  Air  National 
Guard  for  the  Nike-Zeus  project  and 
the  long-range  radar  network  protect¬ 
ing  the  islands  and  the  nation. 

Hawaiian  Tel  also  provides  the 
facilities  for  the  Federal  Aviation 
Agency’s  new  communications  center 
at  Diamond  Head.  The  center  con¬ 
trols  the  air  route  traffic  by  instant, 
direct  connection  with  both  military 
and  commercial  control  points. 

The  cooperation  between  Hawaiian 
Tel  and  the  Armed  Forces  in  general 
has  been  excellent  as  demonstrated 
by  the  manner  in  which  arrangements 
have  been  made  for  the  use  of  inter¬ 
connecting  and  other  plant  facilities. 

Plans  are  now  under  study  for  de¬ 
veloping  a  universal  numbering  jdan 
applicable  both  to  the  military  and 
Hawaiian  Tel  communication  net¬ 
works.  Study  also  is  being  made  to 
extend  direct  inward  subscriber  dial¬ 
ing  from  Hawaiian  Tel’s  system  to 
locals  within  the  military  systems. 

From  time  to  time  our  plant  train¬ 
ing  school  makes  classes  available  to 
the  Armed  Forces  personnel. 

Equipment  and  services  for  Civilian 
Defense  also  are  provided  by  Hawai¬ 
ian  Tel.  In  addition,  the  company 
encourages  its  employees  to  assume 
key  positions  in  the  State  CD  organi¬ 
zation. 

With  the  increased  use  and  demand 
for  our  transpacific  cable  and  radio¬ 
telephone  facilities,  Hawaiian  Tel  this 
summer  will  begin  w^ork  on  increas¬ 
ing  the  cable  circuits  by  12  to  total 
48  channels. 

Work  on  TASI  meanwhile  is  ex¬ 
pected  to  start  next  February.  TASI, 
or  Time  Assignment  Speech  Inter¬ 
polation,  is  an  electronic  device  which 
will  lace  the  gaps  and  pauses  in  tele¬ 
phone  talk  to  enable  the  transpacific 
cable  to  almost  double  its  present 
number  of  circuits. 

With  the  growth  of  communication 
requirements  in  the  Pacific  area,  pre¬ 
liminary  plans  are  being  considered 
for  a  second  cable  to  the  mainland 
and  a  cable  to  Japan  within  four  to 
five  years. 

The  inq)etus  given  to  Hawaii’s 
economy  by  Statehood  and  the  con¬ 
tinuation  of  the  present  high  level  of 
military  activity  mean  Hawaiian  Tel 
faces  a  growing  demand  for  commu¬ 
nication  facilities.  We  look  forward 
to  this  challenge. 
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Another  Way 
RCA  Serves  Science 
Through 
Electronics 


Experimental  Weather  Observer 


RADIO  CORPORATION  OF  AMERICA 

Princeton,  N,  •/. 


Astro-Electronic  Products  Division 


Ground-based  equipment  and  data  processing  techniques  — another  AEP  capability 
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SIGNAL  CORPS 


the  STRAC  Commander's 

16-channel  link 

into  the  global  comm  net... 


AN/TSC-16  EMPLOYS 


Write  for  free  catalog  to  Dept.  S. 


The  Northern  Radio  Company  Voice  Frequency  Telegraph  Terminal,  Type 
235  Model  1,  is  a  multi-channel  frequency  shift  communications  terminal 
used  for  transmission  and  reception  of  telegraph,  teleprinter  or  telemetering 
signals  over  channels  subject  to  fading  or  attenuation  changes,  such  as  long 
distance  point-to-point  radio  circuits.  It  provides  the  necessary  equipment 
for  transmission  of  16  intelligence  channels  over  one  (1)  voice  frequency 
circuit,  and  diversity  reception  of  16  similar  channels,  received  through  two 
(2)  voice  frequency  circuits.  The  two  (2)  voice  frequency  receiving  circuits 
are  normally  obtained  from  radio  receivers  arranged  for  space  diversity 
reception.  Additional  means  are  provided  to  allow  reception  on  a  frequency 
diversity  basis  or  a  combination  of  space  and  fre¬ 
quency  diversity  may  be  used  for  maximum  relia¬ 
bility,  when  conditions  are  such  as  to  require  same. 


ORTHERN  Radio  CO.,  INC. 

Pace-Setters  in  Quality  Communications  Equipment 

147  West  22nd  Street,  New  York  11,  N.  Y. 

In  Canada:  Northern  Radio  Mfg.  Co.,  Ltd.,  1950  Bank  St., 

Billings  Bridge,  Ottawa,  Ontario. 
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INDUSTRIAL  FORCES 

IN  SCIENCE 


by  SAMUEL  LENHER 

Vice  President  and  Director,  E.  I.  du  Pont  de  Nemours  &  Company 


PART  I 


IN  THIS  PAPER,  what  I  should  like  to 
demonstrate  primarilv  is  the  es¬ 
sential  partnershij)  of  science  and  in¬ 
dustry  in  advancing  human  welfare. 
This,  to  me,  is  the  basic  fact  of  their 
relationshi]).  Since  each  su})ports  and 
stimulates  the  achievements  of  the 
other,  we  are  witnessing  an  acceler¬ 
ating  march  of  progress  throughout 
the  world  and  strikingly  in  the  United 
States.  Nearly  every  scientific  dis¬ 
covery  is  translated  hy  industry  into 
technology  and  products  valuable  to 
mankind.  Nearlv  every  advance  in 
technology  suggests  to  science  a  fur¬ 
ther  trail  to  he  explored.  W  e  are  liv¬ 
ing  at  the  beginning  of  an  era  where 
science  and  industry  are  rushing  for¬ 
ward  hand  in  hand,  each  aiding  and 
activating  further  advance  in  knowl¬ 
edge  and  understanding.  W  e  are  just 
now  learning  to  use  methods  and 
})rograms  in  pure  science  and  in  in¬ 
dustry  which  are  accelerating  the  ac¬ 
cumulation  of  knowledge  and  its  ap- 
pli('ation  almost  beyond  our  ability 
to  assimilate.  This  partnership  has 
created  social  proble?ns  which  are  as 
yet  little  understood  but  on  balance 
the  benefits  of  sciem  e  to  society  have 
far  outweighed  the  disadvantages. 

For  mutual  understanding,  let  us 
start  with  some  definitions.  Science 
is  accumulated  knowledge  systema- 
tiz(‘d  and  formulated  with  reference 
to  general  truths  or  to  the  operation 
(d  general  laws  in  our  environment. 
Industrv  is  a  cooperative  effort  to  fill 
human  ihmmIs.  Industry  as  we  know 
it  today  developed  gradually  over  the 
ages  as  people  found  that  by  pooling 
their  talents,  skills,  labor  and  re- 
sfuirces  thev  could  accomplish  more 
for  themselves  and  their  fellowmen 
than  was  jiossihle  through  individual 
ofToi  t  alone.  I  his  is  also  trin*  in  sci¬ 
ence.  where  no  single  mind  can  be 
e\|)ected  to  encompass  more  than  a 
part  of  all  the  knowledge  in  one  field. 

No  doubt  it  could  be  argued  that 
the  ])artnership  of  science  and  indus- 
tr\  lias  existt*d  in  some  degree  sinc'c 


the  beginning  of  man.  Primitive 
man’s  observation  of  the  orderlv  and 
regular  procession  of  heavenh  bodies 
and  especially  the  moon  was  scien¬ 
tific  discoverv — though  it  was  min¬ 
gled  with  mysticism  and  religious  be¬ 
liefs.  When  man  related  the  timing 
of  celestial  changes  to  the  seasons 
and  when  he  used  these  observations 
in  planning  the  planting  of  his  food 
crops  and  the  care  of  his  domestic 
animals  and  in  his  travel  by  water, 
we  have  an  early  partnership  of 
jirimitive  science  and  industry. 

Rut,  early  as  man’s  scientific  ob¬ 
servations  started  in  our  history,  sci¬ 
entific  inquiry  moved  slowly  until 
very  recently.  Man,  for  thousands  of 
years  a  migratory  hunter  and  gather¬ 
er  of  food,  slowly  built  a  tribal  cul¬ 
ture  which  developed  in  the  last  3000 
vears  into  our  civilization  of  todav. 

It  was  well  into  the  nineteenth  cen¬ 
tury,  little  more  than  100  years  ago, 
before  the  search  for  scientific  knowl¬ 
edge  in  planned  and  organized  pro¬ 
grams  was  undertaken.  I  p  to  that 
time,  our  vast  fund  of  scientific  ob¬ 
servation  and  theory  had  been  built 
up  through  the  inspiration  of  indi¬ 
viduals,  wTo  included  monks,  philoso¬ 
phers,  college  dons,  dilettantes  and 
dedicated  artisans  and  craftsmen. 
Great  discoveries  were  made  during 
this  era  but  even  the  impact  of  the 
Industrial  Revolution  brought  with 
it  no  immediate  changes  in  the  meth¬ 
od  bv  which  scientific  knowledge  w’as 
acquired. 

German  and  Austrian  universities 
became  the  first  centers  of  organized 
investigation  in  many  fields  of  sci¬ 
ence  in  the  last  half  of  the  nineteenth 
century  when  professors  built  up 
schools  and  institutes  around  their 
creative  interests.  3  his  academic 
drive  for  scientific  knowledae  spread 
rapidly  through  Europe.  It  is  sig¬ 
nificant  to  note  that  brilliant  dis¬ 
coveries  in  chemistry  and  pin  sics  in 
(Germany  were  promptly  followed  by 
industrial  development  and  commer¬ 


cialization  based  on  the  new  tech¬ 
nologies. 

In  the  I’nited  States,  academic  and 
industrial  research  were  slower  in 
getting  under  wav.  Our  forefathers 
were  too  busy  fighting  Indians,  clear¬ 
ing  the  wilderness,  pushing  back  the 
frontier  and  winning  their  battle  for 
survival,  lliey  had  little  time  for 
scholarly  contemplation,  although 
there  were  individuals,  as  Benjamin 
Franklin,  w^ho  made  notable  discov¬ 
eries.  It  w’as  not  until  1861,  however, 
that  Yale  became  the  first  American 
university  to  award  a  doctorate  in 
science  based  on  two  years  of  grad¬ 
uate  study.  Ihe  neeM  for  scientific 
study  also  was  recognized  in  Wiscon¬ 
sin,  for  an  1858  report  of  a  State 
Senate  committee  stated: 

“Our  religious  colleges  are  practi¬ 
cally  aristocratic  institutions.  We  are 
done  with  the  conservatism  of  the 
past.  ...  It  is  not  bv  pouring  (sic) 
over  the  dreamy  and  mystical  pages 
of  classical  lore  that  the  student  is 
...  to  enter  manfully  into  the  great 
battle  of  life — to  storm  nature  in  her 
fortress,  and  to  unlock  her  treasures; 
but  by  obtaining  a  thorough  knowd- 
edge  of  physical  science  .  .  .  Give, 
then,  to  the  whole  people  of  the  state 
an  educational  institution  suited  to 
their  wants.  .  .  .” 

Bv  and  large,  the  United  States  de¬ 
pended  upon  Europe  for  most  of  its 
l)asic  research  and  much  of  its  ap¬ 
plied  research  until  1014.  It  is  true 
that  scientific  discovery  and  techni¬ 
cal  development  in  the  field  of  elec¬ 
tricity  led  to  rapid  expansion  here  in 
the  generation  and  distribution  of 
electricity  and  to  scientific  research 
in  this  field.  Also,  at  the  beginning 
of  this  century,  the  rise  of  large  in¬ 
dustries  presented  need  for  more  spe¬ 
cialized  knowledge  to  fill  the  gaps  and 
scientific  organizations  were  slowly 
built  up  within  industry  to  support, 
improve  and  in  every  way  to  expand 
that  industry  and  its  technology. 
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Navy  Exhibits  Spiral  Antenha 


Washington,  D.  C.,  May  24,  1960 

Today  the  Navy  exhibited  for  the 
first  time  where  large  groups  of  mili¬ 
tary  officials  could  see  it,  a  new  type 
of  High  Frequency  antenna,  the  Equi¬ 
angular  Spiral  in  actual  operation. 
This  antenna  offers  a  promising  new 
approach  to  greatly  reducing  fading 
and  increasing  the  reliability  of  com¬ 
munication  in  the  5-30  MC/S  range. 
Erected  and  operated  by  the  U.S.  Navy 
in  a  garden  off  the  east  wing  of  the 
Sheraton  Park  Hotel  for  the  benefit 
of  visitors  of  the  AFCEA  Convention, 
the  antenna  was  beamed  south  to 
Puerto  Rico.  This  new  antenna,  de¬ 
veloped  by  the  Communication  Prod¬ 
ucts  Division  of  APC  in  Mineral  Wells, 
Texas  is  a  unique  adaptation  of  an 
antenna  type  discovered  over  six  years 
ago  at  Wright  Air  Development  Center 
and  the  University  of  Illinois.  Because 
of  its  shape  and  other  restrictions,  it 
was  originally  conceived  for  use  as  a 
flush  mounted  air-borne  antenna  in 
the  VHF  and  UHF  ranges. 

Research  work  at  APC  developed 
that  the  Spiral  arms  could  be  ade¬ 
quately  approximated  and  supported 
by  a  wire  outline  composed  of  not 
more  than  two  or  three  wires  on  each 
arm.  This  advancement  opened  up  the 
practicability  of  building  a  Spiral  an¬ 
tenna  for  use  in  the  high  frequency 
range.  At  about  the  same  time,  APC 
was  conducting  propagation  tests  in 
the  high  frequency  range  which  in¬ 
dicated  that  the  majority  of  fading 
is  due  to  sudden  shifts  in  polarization 
of  the  arriving  wave,  regardless  of  the 
polarization  of  transmitted  signal.  The 
engineers  working  on  this  project 
pointed  out  the  desirability  of  utilizing 
a  circularly  polarized  antenna  rather 
than  a  linearly  polarized  antenna 
for  receiving.  The  Spiral  antenna, 
being  circularly  polarized,  was  a  nat¬ 
ural  choice.  A  contract  was  secured 
with  the  Navy  to  construct  a  Full- 
Scale  version  of  the  Spiral  to  deter¬ 
mine  what  actual  improvement  might 
be  realized  with  a  circularly  polarized 
antenna. 

Tests  were  conducted  in  which  the 
Spiral  was  evaluated  against  such  an¬ 
tennas  as  an  Optimized  Rhombic, 
three  element  Yagi,  and  a  Vertical 
Monopole.  Statistics  indicated  an  over 
all  reduction  in  fading  of  about  36% 
as  compared  to  any  linearly  polarized 
antenna  tested.  On  long-haul  paths, 
during  the  transition  period  near  the 
MUF,  the  Spiral  often  reduced  fading 


as  much  as  400%.  These  improvements 
are  in  excess  of  those  realized  with 
the  average  space  diversity  system  em¬ 
ploying  Rhombic  Antennas,  etc.  It  was 
also  found  that,  although  the  realized 
gain  of  the  Spiral  was  less  than  that 
of  the  Rhombic  when  good  propaga¬ 
tion  conditions  were  prevalent,  the 
Spiral  consistently  showed  a  gain  ad¬ 
vantage  of  from  10  to  20  DB  over  the 
Rhombic  during  transition  periods 
when  the  ionosphere  was  unstable  and 
when  rapid  fading  was  very  pro¬ 
nounced.  It  could  represent  a  con¬ 
siderable  boon  to  High  Frequency  com¬ 


munications,  where  space  is  a  premi¬ 
um,  since  the  Spiral  offers  a  space  sav¬ 
ing  of  up  to  40  to  1  compared  to  stand¬ 
ard  Rhombics. 

t 

APC  is  a  research,  design  and  pro¬ 
duction  firm  that  has  specialized  in 
antennas,  rotators  and  hardware  of 
steel  and  aluminum  with  sp:cial  em¬ 
phasis  on  light  weight.  The  Spiral  An¬ 
tenna,  although  96'  high  and  70'  in 
circumference  weighs  only  900  lbs.  and 
was  erected  in  only  four  hours.  APC 
includes  practically  every  type  of  an¬ 
tenna  and  tower  in  its  line,  particu¬ 
larly  for  military  use. 


ALL  PRODUCTS  COMPANY 
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Still,  it  can  he  said  that  until  the 
outbreak  of  the  F  irst  World  War,  in¬ 
dustrial  forces  in  science  were  large¬ 
ly  European.  Wartime  interruption 
of  communications  and  supplies,  espe¬ 
cially  of  chemicals  and  precision  in¬ 
struments,  stimulated  an  intensive  rise 
in  scientific  and  technical  work  in  the 
United  States.  Under  the  pressure 
of  wartime  necessity  and  scarcity, 
support  of  science  was  literally  forced 
on  universities  and  on  industry  here 
and  in  all  industrialized  countries. 

As  the  universities  responded  to 
the  need  and  supplied  scientifically 
trained  men  and  women  in  growing 
numbers,  these  graduates  added  to 
the  forward  drive  of  science  both 
within  the  universities  and  within 
industry.  While  the  first  industrial 
applications  of  science  were  elemen¬ 
tary  and  imitative  of  laboratory  find¬ 
ings,  as  industry  grew  and  became 
staffed  with  scientifically  trained  men, 
the  depth  and  scope  of  scientific  work 
in  industry  increased  and  technology 
became  inventive,  original  and  pro¬ 
ductive. 

I  he  Second  W  orld  War  accentu¬ 
ated  the  development  of  research  in 
industry  and  the  universities  and  the 
so-called  “cold  war*’  especiallv  has 
been  res])onsibIe  for  rapid  expansion 
of  research  conducted  for  the  gov¬ 
ernment.  Previouslv  the  government 
had  carried  on  some  research  in  such 
fields  as  public  health,  agriculture 
and  standards  for  measurement.  To¬ 
day  there  is  even  more  emphasis  upon 
applied  research  for  defense  against 
military  aggression.  1'his  suggests 
that  the  main  objec'tive  of  govern¬ 
ment  research  is  the  protection  of  the 
people,  although  1  hasten  to  add  that 
scientific  development  useful  for  war¬ 
time  purposes  frecpiently  is  trans¬ 
lated  into  peacetime  accomplishments. 
The  jet  transport,  which  recently  has 
made  its  a|>pearance  in  commercial 
aviation,  for  example,  undoubtedly 
was  hast(*ned  because  of  the  need  to 
develoj)  faster  fighters  and  bombers 
for  the  Armed  Services.  The  reverse 
is  e(|ually  true,  for  many  jieacetime 
products,  such  as  iivlon  and  high  oc¬ 
tane  gasoline,  demonstrated  their  use¬ 
fulness  in  war. 

Since  the  role  of  government  re¬ 
search  has  been  primarily  jirotection 
for  the  people,  the  government’s  ac¬ 
tivities  in  this  field  might  be  sharply 
curtailed  if  we  ever  have  a  world  at 
peace.  T  he  role  of  the  university,  on 
the  other  hand,  is  to  seek  and  impart 
knowledge.  y\s  a  reservoir  of  science 
and  culture,  the  university  trains  the 
industrial  scientists  and  educators  of 
the  future.  A  university  is  a  foun¬ 
tainhead  of  science,  where  its  profes¬ 
sors  and  scholars  engage  in  basic  or 
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For  many  years,  major  manufacturers  have  relied  on  Lavelle 
for  the  production  of  precision  sheet  metal  components. 
This  experience  and  reputation  for  quality  can  provide  the 
modules,  chassis,  racks  and  consoles  needed  to  adequately 
support  and  house  complex  electronic  systems. 

To  keep  abreast  of  new  developments  in  parts  and  assemblies 
for  the  aerospace  age,  Lavelle  Jias  acquired  new  production 
facilities,  with  particular  attention  to  the  requirements 
of  the  electronics  industry.  Pictured  above  is  a  Wiedemann 
RA-41P  turret  punch  press,  operated  by  a  Lavelle  craftsman 
to  produce  intricately  pierced  sheet  metal  panels  used  in 
modules  and  housings  such  as  shown. 

If  you  require  electronic  sheet  metal  components  of  quality, 
or  parts  and  assemblies  for  space  vehicles,  missiles,  jet 
engines  or  airframes-- Lavelle  has  the  capability.  Writi? 
for  new  illustrated  facilities  brochure. 
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LAVELLE  AIRCRAFT  CORPORATION  •  NEWTOWN,  BUCKS  COUNTY,  PA. 

Between  Philadelphia,  Pa.,  and  Trenton,  N.J. 
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We  are  proud  to  announce  that  the  Technical 
Materiel  Corporation  has  been  selected  to  partici¬ 
pate  under  a  contract  with  Western  Electric  Com¬ 
pany,  Inc.,  in  this  national  project. 

Project  Mercury,  the  name  given  to  this  pioneer¬ 
ing  effort,  is  directed  by  the  National  Aeronautics 
and  Space  Administration.  One  of  seven  astronauts 
will  be  rocketed  into  space  sometime  in  1961.  This 
man  will  be  orbited  around  the  earth  in  a  special 
designed  capsule.  His  flight  around  the  earth  will 
be  monitored  and  tracked  by  a  16-station  commu¬ 
nications  and  telemetry  system. 

It  is  with  great  pleasure  and  pride  that  TMC 
announces  we  have  been  chosen  by  Western  Elec¬ 
tric  Company  to  supply  point-to-point  single  side¬ 
band  communication  equipment  and  systems  for 
some  of  the  stations  located  around  the  earth. 
ItACs  transmitters  and  receivers  will  be  used  to 
handle  the  various  messages  collected  by  the 
tracking  and  telemetering  equipment. 

Illustrated  here  are  some  of  the  units  TMC  is 
currently  producing  for  the  Mercury  project  as 
well  as  other  communications  systems.  We  have 
supplied  many  complete  SSB,  DSB,  ISB,  AM,  CW, 
and  FSK  communication  equipment  systems  to 
commercial  and  military  users  throughout  the 
world.  A  complete  short  form  catalogue,  describ¬ 
ing  well  over  100  items  of  specialized  communi¬ 
cations  equipment,  is  available  on  request. 


Model  GPT— 40K  40  thousand  watt  general 
purpose  transmitter  4  to  28  megacycles  pro* 
viding  CW,  AM,  SSB,  ISB,  DSB,  FSK. 

(AN/  FRT-40) 


Model  GPT— 10K  10  thou¬ 
sand  watt  general  purpose 
transmitter  4  to  28  mega¬ 
cycles  providing  CW,  AM, 
SSB,  ISB,  DSB,  FSK. 

(AN/  FRT.39) 
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Give  your  Products 


ex]jloialoiv  re^'searcli  seeking  all  kinds 
of  new  knowledge  to  add  to  man’s  in¬ 
formation.  It  is  estimated  that  more 
than  half  of  all  the  basic  research  in 
the  I  iiited  Slates  is  carried  on  in  col¬ 
lege  and  university  laboratories.  The 
academic  institutions  also  do  consid¬ 
erable  applied  rest‘arch  under  con¬ 
tract  to  government  and  industrv  but 
their  jirimary  mission  is  the  develop¬ 
ment  of  science  itself  and  the  train¬ 
ing  of  future  citizens. 

I  he  role  of  industry  in  its  partner- 
shi|)  with  science  is  practical  and 
creative.  I  he  discoveiN  of  a  new  the¬ 
ory  or  a  new  substance  in  the  labora¬ 
tory  may  have  profound  scientific 
significance  but  it  is  of  little  benefit 
to  mankind  unless  it  can  be  made  to 
serve  a  useful  })urpose.  Here  indus¬ 
try  steps  in.  with  applied  research 
and  development,  engineering,  a 
great  deal  of  patience  and  the  expen¬ 
diture  of  large  sums  of  monev  with¬ 
out  guarantee  of  recr)\erv  or  reward. 

I  he  objective  is  to  find  something 
useful  to  mankind  that  can  be  pro¬ 
duced  commercially. 

Husinessmen  are  sometimes  criti¬ 
cized  for  the  emphasis  they  give  to 
[)rofil  and  for  their  reluctance  to  con¬ 
cede  thev  are  in  business  for  any  rea¬ 
son  but  profit.  I  util  recently,  at  least, 
industrial  leaders  have  been  unable 
or  unwilling  to  rationalize  their  role 
in  society  as  essential  contributors  to 
welfare  and  progress.  This  reluc¬ 
tance  has  allowed  the  critics  of  our 
free  enterprise  svstem  to  foster  a 
widespread  misunderstanding  of  the 
function  of  j)rofil  as  an  incentive. 

Actuallv,  except  for  ideological 
argument,  whether  the  objective  of 
industry  is  profit  or  human  welfare 
is  quite  as  unimportant  as  whether 
the  chicken  or  the  egg  came  first.  To 
earn  a  profit,  it  is  imperative  for  in- 
flustry  to  provide  a  product  or  serv¬ 
ice  which  j)eoj)le  desire  at  a  price 
thev  are  willing  to  pay.  Without 
profit,  it  is  impossible  for  any  com- 
[)onent  of  industr\  to  survive  whether 
it  be  the  one-man  store  or  the  largest 
corporation.  Profit  and  human  wel¬ 
fare  in  our  economv  are  as  insepar¬ 
able  as  freedom  itself. 

Put  just  a  little  differently,  no  com- 
panv  can  stay  in  business  unless  it 
can  pav  salaries  high  enough  to  satis- 
fv  competent  management  and  super- 
\  ision  and  pro\  ide  wages  aiid  work¬ 
ing  conditions  suflicientlv  alttractive 
to  satisfy'  emjdoy('e«.  d  his  is  just 
common  sense  but  it  is  only  part  of 
the  storv.  In  addition  t(t  manage- 
rner^t  and  employees,  a  conqianv  must 
haye  money  for  plants,  machinery 
and  yvorking  capital.  The  money  is 
provided  bv  investors  yvho  risk  the 
loss  of  their  sayings  in  tht‘  hope  of 
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reyvard  through  dividends  and  capi¬ 
tal  gains.  If  the  company  doesn’t 
earn  a  profit,  it  yvill  be  unable  to  pay 
dividends  and  there  will  be  a  loss  in¬ 
stead  of  an  enhancement  of  capital. 
Obviously,  the  investors  then  try  to 
yvithdrayy  their  savings  and  the  com¬ 
pany  goes  out  of  business. 

Since  the  beginning  of  the  century, 
industry  has  increasingly’  turned  to 
science  in  its  search  for  yvay  s  to  op¬ 
erate  at  a  profit.  To  produce  more, 
to  produce  better,  to  produce  at  loyv- 
er  cost,  have  been  and  are  still  indus¬ 
try's  objectives.  We  hear  a  great 
deal  about  the  tremendous  improve¬ 
ment  in  productivity  of  industry  and 
agriculture.  What  is  important  to 
keep  in  mind  is  that  the  increase  in 
|)roducliy  itv  of  yvhich  yve  are  so  justly 
proud  did  not  come  about  because 
people  began  yvorking  harder  but  be¬ 
cause  industry'  made  use  of  science  to 
develoj)  energy,  machines,  products 
afid  processes  yvhich  enable  fewer 
people  to  produce  more  and  better 
things  yvilh  less  phy  sical  labor. 

The  yield  from  this  partnership  of 
science  and  industry  is  an  economv 
of  unprecedented  abundance,  instead 
of  scarcity.  We  need  look  no  further 
than  at  our  supply  of  food,  a  basic 
necessity  of  life.  Agriculture,  trans¬ 
formed  by  the  tractor,  chemical  fer¬ 
tilizers.  yveed  killers,  hybrid  seeds. 
ft*ed  supplements  and  other  scientific 
deveh)pnienls.  is  noyv  so  bountiful  our 
problem  is  one  of  surpluses  rather 
than  any  threat  of  scarcitv  or  famine. 
Our  surpluses  of  corn,  cotton  and 
yvhral  cost  the  taxpayer  one  billion 
dollars  a  year  for  interest,  storage 
and  transportation  alone. 

W  e  use  energy  amounting  to  more 
than  six  horsepoyver  per  employee  to¬ 
day’  compared  to  two  horsepoyver  in 
1900  and  the  national  per  capita  in¬ 
come.  yvhich  includes  everv  man. 
yvoman  and  child,  has  risen  from 
about  S200  to  more  than  S2000  i?i 
this  period.  Plant  investment  per 
employ  ee  has  risen  from  about  $^2000 
to  nearly’  Si  5,000  and  this  is  reflect¬ 
ed  hv  a  rise  in  output,  measured  by’ 
value  added  in  manufacturing,  from 
less  than  S2000  annually  per  yvorker 
to  more  than  SI  0.000.  Total  yvealth 
in  the  Ignited  States  has  risen  from 
slightlv  more  than  SIOOO  per  capita 
in  1900  to  more  than  S8000  todav. 

\^diile  yve  have  extremes  of  poverty 
and  yvealth,  there  is  no  group  in  our 
society’  yvhich  has  not  shared  in  the 
benefits  of  abundance.  It  yvas  com¬ 
mon  until  after  the  turn  of  our  cen¬ 
tury’  for  the  breadwinner  of  the  aver¬ 
age  family  to  yvork  from  dayvn  to 
dusk,  six  days  a  yveek,  to  earn  enough 
(Continued  on  pape  92 1 


MORE  RELIABILITY  and 
BETTER  PERFORMANCE  with 


FREED 


QUALITY 
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HERMETICALLY  SEALED, 
MIL-T-27A 

PULSE  TRANSFORMERS 

t  Maximum  power  efficiency  and  optimum 
pulse  performance. 

*  For  use  in  blocking  oscillator,  interstage 
coupling  and  low  level  output  circuits, 
t  Ruggedized  construction  —  Grade  4. 
t  Series  or  parallel  connection  of  windings 
for  optimum  turns  ratio. 

'  ~  9  III  DM.20  DM.1| 
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DM- 


Col.  No. 

MIL  Type 

Pulse  Voltage 
Kilovolts 

Char.  Imp. 
Ohms 

MPT-  1 

TF4RX35YY 

0.25  0.25  0.25 

250 

MPT-  2 

TF4RX35YY 

0.25/0.25 

250 

MPT-  3 

TF4RX35YY 

0.5  0.5  0.5 

250 

MPT-  4 

TF4RX35YY 

0.5  0.5 

250 

MPT-  5 

TF4RX35YY 

0.5  0.5  0.5 

500 

MPT-  6 

TF4RX35YY 

0.5  0.5 

500 

MPT-  7 

TF4RX35YY 

0.7  0.7  0.7 

200 

MPT-  8 

TF4RX35YY 

0.7/0. 7 

200 

MPT-  9 

TF4RX35YY 

1.0  1. 0/1.0 

200 

MPT-IO 

TF4RX35YY 

1. 0/1.0 

200 

MPT-n 

TF4RX35YY 

1.0  1.0/1 .0 

500 

MPT-12 

TF4RX35YY 

0.15/0.15/0.3/0.3 

700 

f  ■■■  Ruggedized,  1 

1  MIL  STANDARD  I 

■power  &  FILAMENT  TRANSFORMERS  1 

1  Primary  105/115  125  V  50-60'^  | 

Cat.  No. 

Appl. 

MIL  Std. 

MIL  Type 

MGP  1 

Plate  &  Fil. 

90026 

TF4RX03HA001 

MGP  2 

Plate  4  Fil. 

90027 

TF4RX03J6002 

MGP  3 

Plate  A  Fil. 

90028 

TF4RX03KB006 

MGP  4 

Plate  A  Fil. 

90029 

TF4RX03LB003 

MGP  5 

Plate  A  Fil. 

90030 

TF4RX03MB004 

MGP  6 

Plate 

90031 

TF4RX02KB001 

MGP  7 

Plate 

90032 

TF4RX02LB002 

|mGP  8 

Plate 

90036  1  TF4RX02NB003  ■ 

■  _  ■ 

Imgf  1 

Filament 

90016 

TF4RX01 EB002 

MGF  2 

Filament 

90017 

TF4RX01GB003 

MGF  3 

Filament 

90018 

TF4RX01FB004 

MGF  4 

Filament 

90019 

TF4RX01HB005 

MGF  5 

Filament 

90020 

TF4RX01 FB006 

MGF  6 

Filament 

90021 

TF4RX01  GB007 

MGF  7 

Filament 

90022 

TF4RX01 JB008 

MGF  8 

Filament 

90023 

TF4RX01KB009 

MGF  9 

Filament 

90024 

TF4RX01  JB012 

,MGF  10 

Filament 

90025 

TF4RX01KB013 

im 


Ruggedized, 

MIL  STANDARD 
AUDIO  TRANSFORMERS 


Cot.  No. 

Imped.  Ievel-«hmt 

Appl. 

MIL  Std. 

MIL  Type 

MCA  1 

Pri.  10,000  C.T. 
Sec.  90,000 

Split  4  C.T. 

Irtlerttoge 

90000 

TF4RX1SAJ001 

MCA  2 

Pric  600  Split 

Sec.  4,  t,  )A 

Molching 

90001 

TF4RX16AJ002 

MCA  3 

Pri.  600  Split 

Sec.  135,000  C.T. 

Input 

90002 

TF4RXfbAJ001 

MCA  4 

Pri.  600  Split 

Sec.  600  Split 

Motching 

90003 

TF4RX16AX>01 

MCA  5 

Pri.  7,600  Top 

9  4,800 

Sec.  600  Split 

Output 

90004 

TF4RX13AJ001 

MCA  A 

Pri.  7,600  Top 

9  4,800 

Sec.  4,  8,  16 

Output 

9000S 

TF4RX13AJ002 

MPA  7 

Pri.  15,000  C.T. 
Sec.  600  Split 

Output 

90006 

TF4RX13AJ003 

MCA  1 

Pri.  24,000  C.T. 
Sec  600  Split 

Output 

90007 

TF4RX13AJ004 

MCA  9 

Pri.  60,000  C.T. 
Sec.  600  Split 

Output 

90008 

TF4RX13AJOOS 

FREED  TRANSFORMER  CO.,  INC. 

1760  yVeirfield  St.,  Brooklyn  (Ridgewood)  27,  N.Y. 
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OZALID 


Most  commended  features  of  ALFAX  Maps 


Crisp  brown  markings  on  clean  white  paper  Ease  of  writing  and  erasing  enhances  analysis  Clear  crisp  duplicates  by  Bruning  or  Ozalid 

•  PLUS  THESE  UNIQUE  FEATURES  .  .  . 

LOW  COST — Alfax  paper  cost  savings  on  full  schedule  operation  save  1/3  to  2/3  in  yearly  operation  costs. 

CLEAN — electricity  is  the  ink  for  Alfax  paper,  ion  deposits  naake  crisp  brown  marks  without  dust,  smudge  or  chemical  irritants. 

STABLE  Alfax  stores  indefinitely  .  .  .  contains  no  voids  or  splices  .  .  .  recording  marks  are  permanent. 


Most  commended  features  of  ALDEN  RECORDERS 


•  EASE  OF  INSTALLATION 


compact  and  mobil 


Uncrate 


Clean  crisp  maps  immediately 


•  EASE  OF  OPERATION 


•  •  •  new  high  in  clean,  quiet  operation 


Automatic  and  continuous  Time  clock  programming 


Instantly  visible 


Easy  paper  loading 


•  EASE  OF  MAINTENANCE 


Front  panel  checks  Back  connector  checks 

•  PLUS  THESE  UNIQUE  FEATURES  .  .  . 

SECURITY — low  voltage  marking  process  does  not  generate  a  signal  chat  can  be  intercepted. 

HIGH  SPEEDS — 60-90  or  120  rpm  operation  .  ,  .  recorder  technique  and  paper  capable  of  fifteen  times  these  existing  speeds 
PRODUCTION — designed  for  volume  production  on  short  lead  time  .  .  .  using  unique  expandable  manufacturing  techniques. 


Plug-in  construction 


Air  Freight  replacement 


i. 


New  ERA  IN  CONTINUOUS  FACSIMILE  NETWORK  OPERATION  with  ALDEN 
FLAT  COPY  SCANNING  SYSTEM  •  Compact,  mobile  flat  copy  scanners  provided  by  Alden  Electronic  & 
Impulse  Recording  Equipment  Co.,  Inc.,  Westboro,  Mass,  moved  onto  the  new  U.S.  Weather  Bureau  Hi-altitude  Weather  Facsimile 
Network  Feb.  16,  1959  to  begin  a  new  era  in  simplified  facsimile  communications  systems. 


ONE  FLAT  COPY  SCANNER  WITH 
COPY  FED  CONTINUOUSLY . . . 


COPIES 
ANY  SIZE 


SCANNING (O 


/  EXPANDABLE 

/  FEED  ROLL 


ALDEN  FACSIMILE 
MAPS... 

.  .  .  why  ive  think 
you’ll  like  them  too. 

Since  1954  Alden  Facsimile  Weather  Map 
Recorders  and  Alfax  maps  have  been  replac¬ 
ing  existing  facsimile  equipment  on  the 
National  facsimile  Weather  Map  Network 
at  an  accelerating  rate. 

U.  S.  Weather  Bureau  stations  converting  to 
Alden  equipment  will  be  complete  by  the 
end  of  the  fiscal  year  with  many  independ¬ 
ent  forecasters,  air  lines  and  institutions 
following  suit. 

The  new  U.  S.  Weather  Bureau’s  high  alti¬ 
tude  weather  network,  local  and  overseas 
networks  are  being  expanded  with  Alden 
Facsimile  Recorders  and  continuous  flat  copy 


scanners. 


Fifteen  out  of  twenty  forecasters  after  having  op¬ 
erating  experience  with  all  weather  facsimile  systems 
indicated  a  marked  preference  for  Alden  Recorders 
and  Alfax  Maps. 

ALDEN  ELECTRONIC  AND  IMPULSE 
RECORDING  EQUIPMENT  CO.,  INC. 

Westboro,  Moss. 


REPLACES  2  DRUMS  AND  2  SCANNER  HEADS 


COPY  T'\\ 
RUNNING  I  yj 


COPY  BEING 


COPY  CUT  DRUM  SIZE 

.,.ANO  ELmtNATeS  COPY  SUB  UmiTATIONS 

•  INSTALLATION  SIMPLIFIED  .  .  . 

Uncrated  from  fold-a-way  shipping  boxes  at  Suitland, 
Maryland,  and  Idlewild,  N.Y.  —  Alden  scanners  rolled 
in,  plugged  in  and  turned  on  to  begin  new'  era  in  weather 
facsimilie  networks.  Tested  in  2  hours  for  60,  SH),  120 
rpm,  the  equipment  was  turned  over  to  the  U.S.  Weather 
Bureau  personnel  the  same  day.  Addition  of  transmission 
and  receiving  points  has  been  expanded  with  higher  speed 
operation  of  120  rpm  started  June  20th  on  completion  of 
line  balancing  by  American  Telephone  and  Telegraph  Co. 
which  doubled  the  speed,  transmitting  copy  of  the  same 
detail  (size  of  characters  and  information  not  enlarged) 
as  at  60  rpm. 

•  EASE  OF  COPY  HANDLING  .  .  . 


With  map  sizes  no  longer  re¬ 
stricted  to  drum  mounting,  contin¬ 
uous  transmissions  of  maps  (one 
after  the  other)  with  one  scanner 
halves  the  space  and  maintenance 
problems,  makes  possible  scan¬ 
ning  the  original  plotted  maps 
without  cutting  to  size;  map  plot¬ 
ters  and  forecasters  hz\QOriginals 
back  in  the  time. 


Flat  Copy  Scanner  with  expandable  copy  feed  head  takes 
maps  any  width  or  length  —  fed  straight  or  kitty  corner. 

•  FOCUS  SMUDGE  ELIMINATED 


w  ♦  • 


DCUM  SCANNING  CEQUlRtS 


-.  T. 


!  T  nl.  . 

'  r  /  i  '  *' 


,  f  f  .v.  A  *'•-  1“ 


.  t.'  /  .1  A  A  116MT  SOUftCt  '  ^ 
*  -J  I  PWOTO  Cfll  j 

‘‘  1  ffOCAL  ifNGHT  i  B 


PtRfECT  copy  LOADING 


Focus  smudge  caused  by  unusually  thick  copy  or  copy  lifting  from  drum 

With  copy  feed  rolls  precisely  positioning  surface  of  map 
on  flat  copy  scanner  table,  exact  focal  lengths  are  main¬ 
tained  for  clear,  sharp  recordings. 

•  MOST  COMMENDED  FEATURES 

Personnel  familiar  with  prior  facsimile  scanning  tech¬ 
niques,  lauding  this  new  breakthrough  in  weather  facsimile 
techniques,  highly  commend  these  features; 

•  ease  of  copy  handling 

•  compactness  and  mobility  of  equipment 

*  quietness  ond  dependability  of  operation 

*  cleanness  and  sharpness  of  copy  produced 


SEE  FOR  YOURSELF  AT  AFCEA — For  convenience  of  air  travelers  at  the  1960 
Convention  and  Exhibit,  an  Alden  Facsimile  Recorder  will  bring  continuous  map 
transmissions  from  the  High  Altitude  Network  direct  to  the  main  lobby  of  the 
Sheraton-Park  Hotel. 


APPLICATION  FOR  INDIVIDUAL  MEMBERSHIP 

ARMED  FORCES  COMMUNICATIONS  AND  ELECTRONICS  ASSOCIATION 

1624  Eye  Street,  N.  W.  Washington  6.  D.  C 


NAME: 


Address 


(Last  Name) 


(First  Name) 


(Middle  Name  or  Initial) 


Firm  or  Milifary  Insfallafiori: .  .  . . .  . . . 

Title:  . .  Type  ot  Work: 

U.  S.  Citizen  □  or  Citizen  of 

Type  of  Membership  Desired: 

Full— $5.00  □  Student— $2.50  □  Life— $50.00  □  Allied— $5.00  □ 

Subscription-Non-Member — $7.00  □  Foreign  Mailing — $8.00  □ 

Enclosed  find  $  .  for  annual  dues  for  AFCEA  membership  (or  subscription) 

which  includes  the  monthly  magazine  SIGNAL  and  Chapter  Affiliation. 


DATE: 


SIGNATURE: 


to  provide  the  liare  necessities  for 
himself  and  his  family.  Technology 
developed  through  the  partnership  of 
science  and  industry  enables  him  to 
accomplish  so  much  more  today  that 
the  40-hour  week  is  standard.  More¬ 
over,  he  has  enough  left  over  from 
his  pay  check  after  providing  for 
food,  clothing  and  shelter  so  that  he 
and  his  family  can  enjoy  their  leisure 
time  in  travel,  recreation  and  cultural 
pursuits. 

The  automobile,  a  ])roduct  of  tlie 
partnership  we  are  discussing,  per¬ 
mits  the  average  American  family  to 
live  in  the  pleasant  surroundings  of 
the  country  or  the  suburbs  instead  of 
under  the  shadow  of  the  factory 
smokestack  or  the  city  skyscraper. 
People  had  to  live  close  to  their  work 
before  thev  were  provided  with  mod¬ 
ern  means  of  transportation.  d  he 
home  itself  is  usuallv  e((uipped  with 
lahor-sav  ing  conveniences  such  as  me- 
clianical  refrigerators,  automatic 
washers,  ])ower  mowers  and  other 
devices  which  lighten  the  burdens  of 
housewife  as  well  as  husband. 

In  virtually  every  other  area  which 
miglit  be  mentioned  such  as  health, 
diet  or  educational  o])portunities 
the  partnership  of  science  and  indus- 
trv  has  made  outstanding  contribu¬ 
tions.  In  health,  for  example,  a  recent 
survey  showed  that  90  per  cent  of  the 
medical  j)rescriptions  are  fdled  today 
with  drugs  which  were  unknown  or 
unavailable  before  the  Second  World 
W  ar.  The  discovery  of  an  effective 
vaccine  against  poliomyelitis  (plus 
the  abilitv  of  pharmaceutical  compa¬ 
nies  to  [)roduce  this  vaccine  rpiicklv. 
in  huge  quantities)  within  the  last 
five  \ears  has  made  it  possible  to 
eliminate  the  dreaded  scourge  of  one 
cri[)])ling  disease.  Hope  for  progress 
in  treating  other  diseases  now  re¬ 
garded  as  incurable  is  bolstered  bv 
the  substantial  rise  in  medical  and 
pharmaceutical  research  just  in  the 
present  decade. 

Reformers.  j)oliticians  and  others 
freffuently  claim  credit  for  the  shorter 
work  week  and  other  social  gains. 
While  their  contributions  are  consid¬ 
erable.  it  is  nevertheless  true  that 
social  gains  are  onlv  made  possible 
bv  abundance  and  abundance  has 
never  been  created  bv  law.  All 
through  hist(ny.  social  gains  have 
been  the  result,  rather  than  the  cause, 
of  national  wealth  and  abundance. 

End  Part  I 

(Editor  s  Note:  In  Part  If  the  au¬ 
thor  will  speah  more  specifically  about 
industrial  forces  in  science  uhich 
strenp^thcn  science  and  industry  part¬ 
nership  in  adi  ancinf:  human  welfare.) 


SIGNAL.  MAY.  I960 


I 


Train  'em  early 

for  tomorrow's  challenge 

with . . . 


AIRTRONICS  ARTIFICIAL  LINE 


Look  for  much  that’s  new  and  exciting  to  happen 
in  the  communications  systems  field  in  the  next 
five  years  .  .  .  DDD  for  most  of  U.S.  and  Canada 
.  .  .  CAMA  for  more  and  more  large  toll  usage 
areas  .  .  .  line  concentration  .  .  .  electronic  switch¬ 
ing  ...  a  rapidly  expanding  demand  for  private 
line  services  .  .  .  and  a  great  deal  more  advances 
requiring  special  design. 

Despite  satellites,  the  workhorse  of  systems  com¬ 
munications  will  still  be  the  same  old  cable  pairs. 
But  with  alternate  routing  and  VNL  you’ll  regard 
them  in  a  new  light;  and  you’ll  take  a  more 

GENERAL  SPECIFICATIONS 

AIRTKONICS  standard  Artificial  Lines  accurately  simulate 
a  loaded  or  non-loaded  cable  pair  of  any  desired  length  — 
from  600  to  30,600  feet.*  Multi-position  switches  afford  in- 
stant  control  over  total  lenfrth  or  load  section  lengths,  so  that 
coil  spacings  may  l>e  set  to  better  than  19^,  or  as  much  as 
lOTf.  Common  irregularities  such  as  bridged  taps,  mixed 
loading  or  coils  omitted  can  be  introduced  in  a  moment. 


*  Available  with  plug-in  units  for  either  ft22  or  ((24  gauge 
cable,  or  mixed  22  and  24  gauge.  Other  commonly  used 
gauges  available  on  special  order. 


searching  look  at  load  coil  spacings,  net  loss  and 
return  loss,  while  bias  and  sigma  (old  words  with 
new  meanings)  will  force  you  to  correct  trunks 
that  don’t  meet  minimum  standards. 

You  can  best  meet  this  challenge  by  launching 
a  comprehensive  training  program  to  begin  now! 

AIRTRONICS  Artificial  Lines  can  be  a  vital  tool 
in  your  technical  training  program  for  plant  and 
engineering  people.  In  them  are  combined  all  the 
essential  elements  for  use  in  demonstration  lec* 
tures,  in  laboratory  classes  —  or  both. 

For  more  detailed  technical  specifica* 
tions,  just  ask  us  to  rush  you 
AIRTRONICS  Artificial  Line  Bro¬ 
chure  1 1.021  A.  It  will  include  equip¬ 
ment  arrangements  for  a  number  of 
demonstration  set-ups  clearly  showing 
the  effect  of  equalizers,  loading  sys¬ 
tems,  reflections,  singing  points,  and 
other  characteristics. 


other  product  FIRSTS  from  Airtronics: 

P  0,  Box  8576.  Fort  Lauderdale.  Florida  (6900  West  Road  84) 


Program  Equalizers 

Portable  Test  Hybrid  Sets 

Artificial  Transmission  Lines 

Line  Matching  and  Terminating  Sets 

Switch  Gain  Amplifiers 

Pulse  Meters 

Transmission  Measuring  Sets 
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Phone:  EXecutivc  3-3033 

OFFICERS 
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Moon  Relfty  Messages  at  Show 

The  first  public  demonstration  of  the 
Communications  Moon  Relay  system 
will  take  place  at  the  opening  of  the 
AFCEA  Convention  at  noon,  May  24. 

From  a  station  set  up  in  the  foyer  of 
tlie  Sheraton-Park  Hotel,  Washington, 
D.  C.,  messages  will  be  sent  to  Hawaii 
via  the  moon  and  messages  will  be  re¬ 
ceived  at  the  hotel  from  Hawaii.  The 
messages  will  be  transmitted  from  the 
hotel  to  the  Navy’s  Cheltenham,  Mary¬ 
land  station,  which  in  turn  will  send 
the  messages  to  Hawaii. 

Using  the  moon  as  a  passive  reflector, 
the  CMR  system  offers  reliable,  high 
capacity,  long  distance  communications 
limited  only  by  the  availability  of  the 
moon.  The  system  was  first  tested  be¬ 
fore  a  selective  group  last  February 
when  messages  were  exchanged  between 
Cheltenham  and  Hawaii.  Each  message 
was  relayed  a  distance  of  about  480,000 
miles  in  a  matter  of  2^/^  seconds.  The 
demonstration  at  the  Convention  will 
take  a  very  few  seconds  longer  since 
the  messages  must  be  transmitted  to  the 
Cheltenham  station  before  going  to 
Hawaii. 

Developmental  Engineering  Corpora¬ 
tion  of  Washington,  D.  C.,  which  devel¬ 
oped  the  CMR  system  under  a  Bureau 
of  Ships  contract,  will  operate  the  hotel 
station. 

Preceding  the  demonstration,  intro¬ 
ductory  remarks  will  be  made  by  Ben¬ 
jamin  H.  Oliver,  Jr.,  AFCEA  National 
President;  J.  Baird,  AFCEA  Gener¬ 
al  Manager;  Rear  Admiral  Frank  Vir¬ 
den,  Assistant  Chief  of  Naval  Opera¬ 
tions,  (Communications) /Director,  Na¬ 
val  Communications  and  Lester  H.  Carr, 
President  of  Developmental  Engineer¬ 
ing  Corporation. 

ISominaling  Committee 
Appointed 

AFCEA  National  President  Benjamin 
H.  Oliver,  Jr.,  has  appointed  a  five-man 
committee  to  prepare  a  slate  of  nomina¬ 
tions  for  officers  of  the  Association  and 
members  of  the  Board  of  Directors. 

Nominations  will  be  for  the  national 
president,  the  five  vice  presidents  and 
eight  directors.  The  national  president 
and  the  five  vice  presidents  will  hold 
office  for  one  year.  The  eight  members 
of  the  Board  of  Directors  will  remain  in 
office  for  the  four-year  period  ending 
1964. 

Nominating  committee  chairman  is 
Frank  W.  Wozencraft,  General  Counsel. 
Other  members  of  the  committee  are 
Regional  Vice  Presidents  W.  K.  Mos¬ 
ley,  Walter  H.  Pagenkopf,  Ray  E.  Mey¬ 
ers  and  Director  Joseph  R.  Redman. 

The  committee  will  present  its  slate 
at  the  Executive  Committee  meeting  in 


May,  following  which  the  members  of 
the  Council  will  act  upon  the  recom¬ 
mendations  of  the  nominating  commit¬ 
tee. 

American  Telephone  &  Tele^ 
graph  Co,^  Long  Lines 
Department 

American  Telephone  &  Telegraph 
Co.,  Long  Lines  Department,  has  be¬ 
come  a  sustaining  member  of  AFCEA. 
The  long  distance  operating  unit  of 
ATT,  the  Long  Lines  Department  is  the 
fifth  sustaining  member.  AFCEA’s  sus¬ 
taining  membership  was  established  in 
March  1959. 

The  Long  Lines  Department’s  thirty- 
five  officials  named  as  AFCEA  repre¬ 
sentatives  are:  R.  M.  DteShon,  Commer¬ 
cial  Manager,  Atlanta;  W.  E.  Albert, 
District  Plant  Superintendent,  Boston; 

O.  L.  Dodge,  Division  Plant  Superin¬ 
tendent,  Chicago;  D.  J.  Loyd,  District 
Plant  Superintendent,  Charlotte;  H.  A. 
White,  General  Manager,  J.  O.  Rhodes, 
Defense  Communications  Manager,  Cin¬ 
cinnati;  A.  W.  Thompson,  Assistant 
Defense  Communications  Manager, 
Colorado  Springs;  R.  S.  Brinson,  Divi¬ 
sion  Plant  Superintendent,  Denver. 

Other  representatives  are:  W.  H  Mc- 
Neely,  Commercial  Manager,  Dallas; 

C.  E.  Greshner,  Chief  Testboardman, 
Dayton;  W.  B.  Snell,  District  Plant  Su¬ 
perintendent,  Detroit;  A.  J.  Esrey,  Gen¬ 
eral  Manager,  W.  H.  Massarend,  De¬ 
fense  Communications  Manager,  Kan¬ 
sas  City;  J.  P.  Benson,  Assistant  De¬ 
fense  Communications  Manager,  Oma¬ 
ha;  R.  D.  McCallum,  Commercial  Su¬ 
pervisor,  Los  Angeles;  C.  H.  Miller, 
District  Plant  Superintendent,  West 
Haven;  C.  F.  Harp,  Commercial  Super¬ 
visor,  New  Orleans;  C.  E.  Wideberg, 
White  Plains. 

Also  included  in  the  AFCEA  mem¬ 
bership  are:  H.  T.  Killingsworth,  Vice 
President;  C.  E.  Schooley,  Director  of  . 
Operations;  V.  R.  Eckley,  Director  of 
Personnel;  E.  H.  Crabb,  Assistant  Vice 
President;  R.  T.  Dugan,  Assistant  Vice 
President;  C.  C.  Duncan,  Assistant  Vice 
President;  R.  E.  Gradle,  General  Man¬ 
ager;  G.  D.  Montgomery,  Executive  As¬ 
sistant;  J.  E.  Heinrich,  Overseas  Staff 
Supervisor,  New  York;  V.  R.  Hatch, 
Division  Plant  Superintendent,  Wayne; 
W.  S.  Alderson,  District  Plant  Superin¬ 
tendent,  Pittsburgh;  C.  S.  Wagner, 
Commercial  Manager,  San  Francisco; 

E.  F.  Hagen,  Division  Plant  Superin¬ 
tendent,  St.  Louis;  J.  C.  Brunies,  Assist¬ 
ant  Defense  Communications  Manager, 
Belleville;  R.  R.  Marsch,  Commercial 
Supervisor,  Seattle;  M.  F.  Cook,  Cen¬ 
tral  Office  Chief,  Syracuse;  R.  B.  Nich¬ 
ols,  Government  Communications  Man¬ 
ager,  Washington. 


SIGNAL,  MAY.  I960 


94 


Associated  Electrical 
Industries,  Ltd. 

Associated  Electrical  Industries  Ltd. 
IS  a  new  group  member.  Located  in 
London,  the  firm  accpiired  British 
Thomson-Houston  Co.  Ltd.  and  Metro- 
politan-Vickers  Electrical  Co.  Ltd.  re¬ 
cently.  British  Thomson-Houston  was 
a  group  member. 

AECEA  representatives  for  the  firm 
are:  \.  M.  Roberts,  Divisional  Com¬ 
mercial  Manager;  A.  L.  Whiteley,  Di¬ 
visional  Chief  Engineer;  W.  S.  Mel¬ 
ville,  Manager,  Military  Radar  Engi¬ 
neering;  E.  S.  Hall,  Assistant  Division¬ 
al  Chief  Engineer;  E.  A.  Buckland, 
Manager,  Military  Radar  Sales;  R.  S. 
Gilling,  Factory  Superintendent;  G.  S. 

C.  Lucas,  Director  (Engineering)  ;  E. 
V.  Small,  Joint  Managing  Director;  D. 
E.  Burchett;  T.  S.  Worthington. 

Colonel  Joseph  A.  Plihal,  USAF,  Lon¬ 
don  chapter  president,  will  present  the 
group  membership  certificate  to  the 
company  officials  at  a  future  chapter 
meeting. 

The  Martin  Co, 

The  Martin  Co.,  a  manufacturer  of 
missiles,  rockets  and  electronic  equip¬ 
ment.  has  joined  AFCEA’s  growing 
group  membership  list. 

Located  in  Baltimore,  Md.,  the  com¬ 
pany  has  named  the  following  men  as 
AFCEA  representatives:  J.  J.  Slattery, 
General  Manager,  Electronics;  G.  J. 
Strickroth,  Manager,  Operations  Plan¬ 
ning;  H.  W.  Royce,  Manager,  Market¬ 
ing;  R.  H.  Bair,  Director,  Electronic 
Manufacturing;  G.  H.  Kunstadt,  Man¬ 
ager,  Ground  Support  Equipment;  C. 
A.  Carlsten,  Operations  Manager,  Elec¬ 
tronic  Warfare;  A.  N.  Shapiro,  Sales 
Manager,  Electronics;  J.  V.  Sullivan, 
Sales  Manager,  Electronics;  R.  W. 
Cuthill,  Director,  Engineering;  R.  W^ 
Kluge,  Manager,  Advanced  Systems; 
R.  M.  Ringoen,  Manager,  Avionics 
Dept.;  G.  H.  Teeter,  Assistant  Direc¬ 
tor,  Engineering;  J.  M.  Pearce,  Direc¬ 
tor,  Electronic  Requirements;  T.  E. 
Thompson,  Electrical  Engineer. 

The  Martin  Co.  group  membership 
certificate  will  he  jiresented  to  the  com- 
[)any  officials  at  a  future  meeting  of  the 
Baltimore  chapter.  J.  Walton  Colvin, 
Baltimore  chapter  president,  will  make 
the  presentation. 

Ham  Station  at  Convention 

The  Navy’s  W'ashington  amateur  ra¬ 
dio  station  K4NAA  will  operate  from 
the  Sheraton-Park  Hotel,  Washington, 

D.  C.,  during  the  1960  AFCEA  national 
convention. 

AF^CEA  hams  and  all  AFCEA  mem¬ 
bers  will  he  able  to  contact  their  homes 
or  business  offices  during  the  conven- 
tioij  via  the  ham  station. 

Specially  designed  QSL  cards  will 
he  issued  for  the  convention.  K4NA A 
hours  of  operation  will  he  1000-2200 
EST  daily.  Emphasis  will  be  placed 
on  the  10,  15  and  20-meter  bands. 
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Chapter  at  Cape  Canaveral 

Cape  Canaveral.  Florida,  the  site  of 
many  missile  launchings,  is  the  location 
of  AFCEA’s  forty-ninth  chapter. 

Officers  of  the  chapter  are  president — 
H.  N.  Sturdivant,  Radio  Corporation  of 
America;  first  vice  president — Lt.  Col. 
J.  W.  Kelly,  USAF;  second  vice  presi¬ 
dent — Dan  Cusic,  Southern  Bell  Tele¬ 
phone  &  Telegraph  Co.;  secretary — H. 
F.  Blackwood,  Radio  Corporation  of 
America;  treasurer — Capt.  C.  W.  Gol- 
dey,  USA. 

AFCEA  National  President  Benjamin 
H.  Oliver,  Jr.,  presented  the  chapter 
charter  at  the  chapter’s  first  meeting 
last  month. 

T.  J.  Tully,  RCA  Service  Co.,  was 
instrumental  in  getting  the  chapter  or¬ 
ganized.  It  was  through  his  efforts 
that  individuals  interested  in  forming 
the  chapter  were  brought  together  at  a 
pre-organizational  meeting  of  the  chap¬ 
ter  in  March. 

Cincinnati  Chapter 

The  fiftieth  AFCEA  chapter,  located 
at  Cincinnati,  Ohio,  received  its  charter 
at  the  initial  chapter  meeting,  April  26. 

Details  of  the  meeting  will  appear 
in  next  month’s  Chapter  News. 

Service  Academy  Awards 

The  four  service  academy  awards, 
given  yearly  by  AFCEA  to  the  student 
in  the  graduating  class  who  has  the 
highest  grade  in  the  electronics  course 
or  an  allied  course,  will  be  presented  by 


AFCEA  officials  during  June  eek 
ceremonies.  The  awards  will  he  tran¬ 
sistor  radios. 

At  the  United  States  Military  Acad¬ 
emy  on  June  6,  Benjamin  H.  Oliver,  Jr., 

\  ice  President,  New  York  Telej)hone 
Co.,  and  AFCEA  National  President, 
will  present  the  award  to  the  cadet  hav¬ 
ing  the  highest  rating  in  electrical  en¬ 
gineering. 

The  midshipman  having  the  highest 
rating  in  electronics  will  he  presented 
the  award  by  Rear  Admiral  Frank  Vir-  - 
den,  USN,  Assistant  Chief  of  Naval  Op¬ 
erations.  (Communications)  / Director. 
Naval  Communications,  and  AFCEA 
First  Vice  President,  at  the  United 
States  Naval  Academy  on  June  7. 

The  graduating  cadet  standing  high¬ 
est  in  electrical  engineering  at  the 
United  States  Air  Force  Academy  will 
receive  the  award  from  Major  General 
Harold  W.  Grant,  Director  of  Communi- 
cations-Electronics,  USAF,  and  AFCEA 
Second  Vice  President,  on  June  6. 

The  United  States  Coast  Guard  Acad¬ 
emy  student  graduating  with  the  high¬ 
est  rating  in  electronics  will  accept  the 
award  on  June  7  from  Glenn  D.  Mont¬ 
gomery,  Defense  Coordinator,  Long 
Lines  Departm^t,  American  Telephone 
&  Telegraph  Co.,  and  AFCEA  Regional 
Vice  President. 


As  we  go  to  press  Signal  has 
learned  that  Republic  Aviation  Corp. 
and  Melpary  Inc.  have  become 
AFCEA  group  members.  Company 
listing  will  appear  next  month. 
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TELEPRINTER 
RELAY 


in  hundreds  of  com¬ 
munication  circuits,  world-wide. 


The  TREPAC 
Model  SSR-530-C 
works  In  ANY 
Teleprinter. 


THREE  YEARS  OF 
FIELD  EXPERIENCE 
PROVE 
ABSOLUTE 
DEPENDABILITY! 


miPAtf 


by  complete  depend* 
ability  under  extremes  of  tempera¬ 
ture,  shock,  vibration,  humidity. 


as  superior  replacement 
for  electromechanical  polar  relays  by 
major  telecommunicotion  networks  .  .  . 
Telephone  Companies,  Railroads,  Gov't 
Agencies,  many  others. 

ELIMINATES  RELAY  PROBLEMS. 
NO  MOVING  PARTS  — 

NO  ADJUSTMENTS  — 

NO  MAINTENANCE. 

INPUT  polar,  neutral,  either  polarity,  15-100 
mils.  SSR-530-C  actually  corrects  characteristic 
signal  distortion,  works  perfectly  on  marginal 
signals! 

OUTPUT  Isolated.  Adj.  60-80  mils  (indepen¬ 
dent  of  input  level!)  into  any  load  from 
44-2101)  Increases  teleprinter  range. 

SPEED  Tested  to  800  WPM!  Suitable  for 
high-speed  teleprinter  or  data  circuits. 

WANT  MORE  DETAILS? 
WRITE,  WIRF,  PHONEI 
TWX .  1077  Phone .  LOwell-7-3810 


CORPORATION  OF  AMERICA 

‘‘Solid  State  Electronics  For  Telecommunications" 
30  W.  Hamilton  Ave  Englewood  N  J 
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NEW  MEMBERS 


Listed  below  are  new  members  of  the  AFCEA  who  have  joined  the  Association  during 
the  month  of  March.  Members  are  listed  under  the  chapter  with  which  they  an' 
affiliated.  The  April  listing  will  appear  in  the  June  issue. 


.Atlanta 

Lt.  Col.  Thomas  H.  Spencer 

Augusta^Fort  Gordon 

SP*5  Carvin  A.  Phillips 
Perry  Sprawls,  Jr. 

Lt.  Kenneth  H.  Campbell 

Baltimore 

Douglas  (L  Hern 
Kenneth  Smith,  Sr. 

Boston 

K.  A.  \\  aldron 

E.  \  ictor  Larson 
Capt.  illiam  E.  Albert 
Jerome  J.  Weaver 

Chicago 

Lynn  H.  Miller 

John  P.  Nielsen 

Maurice  Bank 

James  P.  Carolan 

John  W.  Baber 

Rudy  F.  Binder 

Melvin  F.  Skinner 

Capt.  Richard  W.  Andrews 

J.  J.  Stubs 

W  alter  P.  Czeropski.  ji. 
Peter  (i.  Bartlett 
Francis  R.  Steel 

C.  H.  Elder 
Leon  N.  Skan 

DaytomWright 

George  R.  McCann,  Jr. 

Fort  Monmouth 

Robert  F.  Lewis 

K.  W .  Olson 
Alphonse  J.  Dalton 

Lt.  Comdr.  Carl  A.  Jensen 
M-Sgt.  Frank  W'.  Steimle 
Leonard  E.  Evenson 
Edward  T.  Flynn 
Joseph  Steinberg 

Gulf  Coast 

Eugene  IL  MacMurray,  Jr. 
Joseph  L.  Jenkins 
A-IC  James  W  .  Johnston 
S-Sgt.  John  E.  Kennedy 
S-Sgt.  Earl  A.  Sandelin 
John  F.  Jackson 
Anita  M.  Pfeiffer 
Sarah  B.  Dorrough 
James  M.  Homan,  Jr. 

W^illiam  R.  Nunnery 
Karl  J.  Munch 

Hawaii 

1st  Lt.  T.  G.  Adcock 
.lohn  R.  Sanders 


Kansas  City 

Hastings  S.  Key,  Jr. 

Lexington 

Harold  G.  Flanery 
Capt.  Clayton  J.  Davis 

London 

Richard  E.  Hill 

Frederick  Holmes 

1st  Lt.  Frederick  I..  Swedberg 

Lt.  Col.  Lehman  W.  Rahn 

Sydney  G.  Codling 

Louisiana 

Joseph  T.  Clements,  Jr. 

Alvin  A.  Brinker.  Jr. 

Edward  J.  Fousch,  Jr. 

Matt  H.  Creed 
Mac  Carmichael 

Montgomery 
W  illiam  L.  Hinds 
Bichard  E.  Powell 
W  inston  R.  W  aters 
Maj.  Frank  A.  WaU 
LCdr.  John  R.  Joachim 

JSfnv  York 
William  Schenenga 
John  W.  Stein 

L.  H.  Decker 
Gordon  M.  Nonnemacher 
Donald  R.  Lewin 
Charles  Barbara 
Sherwin  R.  Pomerantz 
Henry  J.  Con  well 
Harold  Goldstein 
Michael  T.  Gasparik 
Lt.  Leonard  A.  Curcio 
.Stephen  Balter 
Oscar  H.  Bauschinger 
Robert  S.  Schoenfeld 
Edward  M.  Hitchcock 
W  illiam  K.  Lange 
Stewart  Nellis 
James  1.  Carswell 
Lt.  Col.  Richard  F.  Wa  rren 

Northeastern  University 

Robert  A.  Todisco 
Fred  C.  Wynn 
Richard  P.  Perkins 
Fred  T.  O’Connell 
George  E.  Lanctot,  Jr. 

Kenneth  J.  Knieser 

North  Texas 

C.  F.  Faison 
Arthur  C.  Davies 

Northwest  Florida 

James  W'.  Smith 

Orange 

Charles  F.  Bridge 


^  IKdward  J.  Tyzenhouse 

Philadelphia 

I H.  M.  Gittelman 
David  1.  Caplan 

F.  E.  Rush  low 
W.  E.  Conner 

L.  Cowles 

M.  Morton 

B.  V.  O’Brien 
R.  E.  Roberts 

M.  Arnold 

D.  T.  Atkinson 

G.  Brinev 

E.  H.  Felix 
Morris  Harris 

Rocky  Mountain 

John  A.  Hollansworth 
Leonard  M.  Merritt 
Robert  A.  W  aller 

Rome-Utica 

William  F  .  Frank 
James  P.  Marshall 
Robert  E.  Burns 
William  E.  Johns 
W.  A.  Kin  naman 

B.  L.  Pfefer 
J.  L.  Komer 

San  Diego 

G.  G.  Linderman 

San  Francisco 

C.  G.  Hiatt 

John  C.  Scharnburg 
Cdr.  Robert  B.  Harris 
Cdr.  bloyd  F.  Hudson 
Capt.  Harold  A.  Green 
Capt.  Albert  L.  Carlson 
Harold  E.  Daniell 

San  Juan 

Juan  E.  Viguie 

Santa  Barbara 

Gordon  S.  Humphrey 
Maj.  Arthur  T.  I.eger 
Richard  M.  Schonkel 
Charles  D.  Baer 

ScothSt,  Louis 

V.  Lee  Tennant 

Lt.  Col.  Frank  M.  Curtis,  Jr. 

Capt.  Paul  L.  Brownlee 

Harry  H.  Winken 

Budd  Reinhold 

H.  B.  Groh 

Seattle 

Robert  W.  Calkins 
Norris  D.  Pease 
William  O.  Laande 


Southern  California 

Harry  L.  Ogg 
Edmund  WL  Baker 
Bernard  Berman 
Forrest  J.  Bethel 
Jules  Kravetz 
Ira  C.  Bechtold 
Leroy  Barrett 
Harry  Appleton 
L.  C.  Parode 
S.  G.  Lutz 
H.  A.  lams 
A.  Puckett 
Robert  Barton 

Southern  Connecticut 

Nelson  GilderslecNc 

Syracuse 

Kluin  G.  Bt'rndl 
George  J.  Stephan 
R.  David  Grieh 
(Henn  E.  Omholt 
Gordon  F\  Denman 
Paul  L.  (Jiristeii'cn 
Edwin  J.  Graf 
FA  R.  Prentice 
C.  E.  Beard 
H.  Mease.  Jr. 

R.  G.  Henry 
A.  T.  Schadr 

T  inker ‘Oklahoma  City 

Charles  J.  Cremeen 

Washingtifu 

R.  March  esc 
John  J.  Kimball,  .Ir. 

FTed  S.  Day 
Arthur  L.  W  inner 

L.  F].  Saline 

R.  M.  Vredenburg 
K.  N.  Davis 
Cmdr.  Nils  Dellgren 
W.  D.  Roy,  Jr. 

Members  at  Large 

Ing.  Albino  Antinori 
Prof.  Algeri  Marino 
Ing.  Michele  Maffci 
Joseph  W.  Rooney 
Fng.  Federico  Nicotera 
Prof.  Ivo  Ranzi 
Ing.  Augusto  Bigi 
W  illiam  C.  Shaw,  Jr. 

C.  E.  Bold 

D.  E.  Garr 

M.  R.  Joh  nson 
Robert  K.  Jones 
Harold  A.  White 
Dale  E.  IJhrig 
Per-Olov  E.  Bergman 
Paul  E.  Goley 

Capt.  Dean  B.  Vallery 
John  B.  Miller 
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Its  full  name  is  the  Telegraph  Tape  Reading  and  Auto-number 
Sending  Unit.  For  short,  TAA.  It  takes  up  only  6\"  \  22"'  of  bench 
space  and  is  9"  high.  The  associated  electronic  distributor  fits  a  19" 
rack  and  is  only  3T'  high  x  8] "  deep.  It  has  two  tape  readers  arranged 
to  transmit  messages  automatically  and  alternately  together  v  ith 
many  special  features  (more  than  any  comparable  unit)  which  you’ll 
see  detailed  in  the  panel  on  the  right. 

The  TAA  unit,  developed  and  produced  solely  by  the  Automatic 
Telephone  and  Electric  Co.  Ltd.,  is  not  only  sure  of  a  great  welcome 
at  switching  centers — it’s  also  a  real  help  in  point-to-point  work. 

Ask  A.T.E.  for  more  information  about  TAA. 


TAA  gives  you  all  these  features 


.Automatically  transmits: 
station  call  sign  and  serial 
number  before  message; 
start  and  end  of  message 
preambles  when  used  in 
automatic  switching  net¬ 
works;  error  signal  and  end 
of  message  preamble  if  an 
operator  spots  a  mistake  in 
the  message;  too  character 
test  message;  routine  mes¬ 
sage  of  20  or  40  characters; 
station  call  sign  and  serial 
number  at  pre-determined 


intervals  when  there  is  no 
traffic.  Switch  selection  of 
speeds  45.5,  50,  75,  bauds 
and  spare  position  for  an 
optional  speed,  ('hoice  of 
7,  7]  or  8  unit  code. 

Stops  and  re-starts  an 
interrupted  transmission  at 
any  point  without  a  new 
preamble.  With  tape,  part 
of  message  can  be  repeated 
or  omitted. 

Transmits  test  message 
direct  from  the  distributor. 


Stands  59  &  60  at  the  AFCEA  Convention 

AUTOMATIC  TELEPHONE  &  ELECTRIC  CO.  LTD 

STROWGER  HOUSE,  ARUNDEL  STREET,  LdNDON,  ENGLAND  TELEPHONE:  TEMPLE  BAR  9262 


7^e  s/t^ecia/fst  knohj/ecfge  o-P  ATE  /b  3t\your  cf/bpos^/  —tske  sefi^^ntaqe  of  Pt  / 


AT  !4031 
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AFC£A  Sustaining  and  Group  JHembers 

Communications — Electronics — Photography 

Listed  below  are  the  firms  who  are  sustaining  and  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association. 
By  their  membership  they  indicate  their  readiness  for  their  share  in  industry's  pari  in  national  security.  Each  firm  nominates  severa 
of  its  key  employees  or  officials  for  individual  membership  in  AFCEA,  thus  forming  a  group  of  the  highest  trained  men  in  the  elec¬ 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufactur¬ 
ing,  procurement,  and  operation. 


Sustaining  Members 

American  Telephone  &  Teleg:raph  Co., 
Long  Lines  Department 
Cook  Electric  Co. 

General  Electric  Co.,  Defense  Electron¬ 
ics  Div. 

International  Telephone  & 

Telegraph  Corp. 

New  York  Telephone  Co. 

Group  Members 

Adler  Electronics,  Inc. 

Admiral  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  &  Cable  Co. 

Andrew  Corp. 

Arnold  Engineering  Co. 

Associated  Electrical  Industries  Ltd. 
Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 

Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co., 
Ltd. 

Autoneties,  Division  of  North  American 
Aviation,  Inc. 

Barry  Controls,  Inc. 

Beiser  Aviation  Corp. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division,  Bendix  Avia¬ 
tion  Corp. 

Bendix  Systems  Division,  Bendix  Avia¬ 
tion  Corp. 

Bliley  Electric  Co. 

British  Thomson-Houston  Co.,  Ltd. 
Bruno-New  York  Industries  Corp. 

Budd  Lewyt  Electronics,  Inc. 

Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  &  Suburban  Bell  Tel.  Co. 
Collins  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Contravcs  Italiana 

Convair,  Division  of  General  Dynamics 
Corp. 

William  C.  Copp  &  Associates 
Copperweld  Steel  Co. 

Comell-Dubilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Division-Avco  Corp. 

Decca  Navigator,  Co.  Ltd. 

Designers  For  Industry,  Inc. 

Diamond  Stale  Telephone  Co. 


Dictaphone  Corp. 

DuKane  Corp. 

Du  Mont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 

Fairchild  Camera  &  Instrument  Corp. 
General  Analysis  Corp. 

General  Aniline  &  Film  Corp. 

General  Communication  Co. 

General  Telephone  &  Electronics  Corp. 
Gilfillan  Bros.,  Inc. 

(*rav  Manufacturing  Co. 

Hallamore  Electronics  Co. 

Hallicrafters  Co.,  The 
Haloid  Xerox  Inc. 

Hazeltine  Electronics  Division, 
llazeltine  Corp. 

Heinemann  Electric  Co. 

Hoffman  Electronics  Corp.,  Military 
Products  Div. 

Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  &  Wire  Co. 

Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machines 
International  Resistance  Co. 

Jansky  &  Bailey,  Inc. 

Jerrold  Electronics  Corp. 

Kellogg  Switchboard  &  Supply  Co. 
Kleinschmidt  Laboratories,  Inc. 

Leich  Sales  Corp. 

Lenknrt  Electric  Co. 

Ling-Altec  Electronics,  Inc. 

Litton  Industries,  Inc. 

Ix>ckheed  Aircraft  Corporation 
Machlett  Laboratories,  Inc. 

Magnavox  Co. 

Marconi’s  Wireless  Telegraph  Co.  Ltd. 

Martin  Co.,  The 

Materiel  Telephonique  Co. 

McCoy  Electronics  Co. 

Melpar,  Inc. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  &  Tele¬ 
graph  Co. 

Milliard  Ltd. 

Muter  Co.,  Rola  &  Jensen  Divisions 
Mycalex  Corporation  of  America 
National  Co.,  Inc. 

Nems-Clarke  Co.,  Div.  of  Vitro  Corp. 
of  America 

New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  M  aniifacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Co. 

Pacific  Telephone  &  Telegraph  Co. 
Packard-Bell  Electronics  Corp. 

Page  Communications  Engineers.  Inc. 
Phelps  Dodge  Copper  Products  Corp. 
Philco  Corp. 

Photographic  Society  of  America 


Plessey  Co.,  Ltd. 

Prodelin  Inc. 

Radiation,  Inc. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Astro-Electronic  Products  Div. 

Radio  Corporation  of  America, 
Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  luc. 
Radio  Frecpiency  Laboratories,  Inc. 
Ramo-Wooldridge,  Division  of 
Thompson  Ramo  Wooldridge  Inc. 
Raytheon  Co. 

Red  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Republic  Aviation  Corp.  ^ 

Rixon  Electronics,  Inc. 

Rocke  International  Corp. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Servo  Corporation  of  America 
Singer  Manufacturing  Co.,  The 
Military  Products  Division 
Smith-Corona  Marchant  Inc., 

Research  and  Development  Division 
Society  of  Motion  Picture  &  Television 
Engineers 

Southern  Bell  Telephone  &  Telegraph 
Co. 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Electronics  Co. 

Standard  Telephones  &  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Wamer  Corp. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  Corp.,  Hie 
Telcctro  Industries  Corp. 
Tele-Dynamics  Div,,  American  Bosch 
Arma  Corp. 

Telephonies  Corp. 

Teleprinter  Corp. 

Teletype  Corp. 

Texas  Instruments  Incorporated 
T.M.C.  (Canada)  Ltd. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co. 

United  Transformer  Co. 

Varian  Associates 

Webcor,  Inc.,  Government  Division 
West  Coast  Telephone  Co. 

Western  Electric  Co.,  Inc, 

Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Westrex  Corp. 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Corp. 
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COUNTERMEASURES 


Menagerie  Series 


familiar  to  most  electrical 


graphically  illustrates  the 


contributions  made  by  I.F.I.  to  this 


exacting  field  of  countermeasure 


engineering  upon  which  our 


very  survival  may  well  depend 


^±1  INSTRUMENTS  FOR  INDUSTRY,  Inc. 

101  NEW  SOUTH  ROAD  HICKSVILLE,  L.  1.,  N.  Y. 

Graduate  engineers  with  two  or  more  years  of  circuit  application  in  the  fields  of  electronics  or  physics  are  invited  to  meet  with 
Mr.  John  Hicks  in  an  informal  interview  or  send  complete  resume  to:  Dir.  Personnel, I.F.I. ,101  New  South  Road,  Hicksville,  New  York, 
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Region 

Region 

Region 

Region 

Region 

Region 

Region 


AFCEA  CHAPTERS  AND  CHAPTER  OFFICERS 
REGIONAL  VICE  PRESIDENTS 

A:  G.  D.  Montgomery,  AT&T  Co.,  32  Ave.  of  the  Americas,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey, 

Bl:  George  C.  Ruehl,  Jr.,  Electronic  Specialties  Co.,  2118  St.  Paul  Street,  Baltimore,  Md.  Delaware,  District  of  Columbia, 
Maryland,  Eastern  Pennsylvania  and  Virginia, 

B2:  Paul  H.  Clark,  Radio  Corporation  of  America,  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 
Western  Pennsylvania, 

C:  W.  K.  Mosley,  Southern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — 
from  North  Carolina  to  Louisiana  including  Tennessee, 

D:  Maj.  Gen.  Harry  Reichelderfer,  USA  (Ret.),  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio,  Tex.  New  Mexico, 
Texas,  Oklahoma,  Arkansas. 

E:  Walter  H.  Pagenkopf,  Teletype  Corp.,  5555  Touhy  Ave.,  Skokie,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minne¬ 
sota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado, 

P:  Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington, 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Pres. — Lt.  Col.  Lloyd  Snapp, 
USAR  (Ret.),  General  Analysis  Corp.,  P.O. 
Box  766,  Ft.  Huachuca,  Ariz.  Sec. — John 
M.  Kelly,  62428  Stedman  St.,  Ft.  Huachuca. 

ATLANTA:  Pres. — A.  E.  Arnold,  Western 
Union,  48  Marietta  St.,  N.W.,  Atlanta,  Ga. 
Sec. — A.  M.  Wilson,  Southern  Bell  T&T 
Co.,  51  Ivy  Street,  N.E. 

AUGUST A-FORT  GORDON:  Pres.— Lt.  Col. 
Fred  J.  Frank,  Hq.  &  HQDET,  USA  STC, 
Fort  Gordon,  Ga.  Sec. — Orian  Niehuss, 
So.  Bell  Tel.  Co.,  937  Greene  St.,  Augusta, 
Ga. 

BALTIMORE:  Pres.— J.  Walton  Colvin,  Ben- 
dix  Radio  Oiv.,  Towson,  Md.  Sec. — Ray 
Moore,  Hoover  Electronics  Co.,  Timonium, 
Md. 

BOSTON:  Pres.  —  Col.  Sidney  S.  Davis, 
PMST,  Northeastern  University,  Boston, 
Mass.  Sec.  —  William  Melanson,  Cam¬ 
bridge  Thermionics  Corp.,  447  Concord 
Ave.,  Cambridge. 

CENTRAL  FLORIDA:  Sec.— Russell  R.  Ran- 
dell,  208  So.  Manhattan  Ave.,  Tampa,  Fla. 

CHICAGO:  Pres. — William  L  McGuire, 
Automatic  Electric  Co.,  Box  35,  Northlake, 
III.  Sec.  —  Sanford  Levey,  Allied  Radio 
Corp.,  100  N.  Western  Ave.,  Chicago,  III. 

DAYTON -WRIGHT:  Pres. —  William  H. 
Shade,  General  Mills,  Inc.,  2600  Far  Hills 
Bldg.,  Dayton.  Sec. — Cecil  Hill,  General 
Electric  Co.,  333  W.  1st  St.,  Da^on. 

DECATUR:  Pres. — Capt.  Frank  Matz,  505 
Nelson  Blvd.,  Decatur,  III.  Sec. — David 
Honn,  659  W.  William  St.,  Decatur.  III. 

PORT  MONMOUTH:  Pres.— Norman  K. 
Freeman,  Stromberg-Carlson,  P.  O.  Box 
127,  Shrewsbury,  N.  J.  Sec. — Harry  C. 
Ross,  Box  249,  Hillside  Rd.,  Atlantic  High¬ 
lands,  N.  J. 

FRANKFURT:  Treas. — Ralph  L.  Prokop, 
USA  Procurement  Center,  APO  757,  N.  Y. 

GULF  COAST:  Pres. — Lt.  Col.  George  S. 
Walborn,  174  St.  Andrews  FWY,  Biloxi, 
Miss.  Sec. — Leland  E.  Kelly,  104  45th  St., 
Gulfport.  Miss. 

GREATER  DETROIT:  Pres.— Maj.  Carl  L 
Lisbeth,  C&E  Staff,  Hq.  30th  Air  Div., 
Belleville,  Mich.  Sec. — J.  R.  Saxton,  Mich¬ 
igan  Bell  Telephone  Co.,  1109  Washington 
Blvd.  Bldg.,  Detroit. 

HAWAII:  Pres. — Robert  Lowrey,  Hawaiian 
Telephone  Co.,  Box  2200,  Honolulu,  Ha¬ 
waii.  Sec. — Francis  Medeiros,  Hawaiian 

Telephone  Co.,  1130  Alakea  Street,  Hono¬ 
lulu,  Hawaii. 

KANSAS  CITY:  Pres.— W.  J.  London,  324 
E.  Nth  Street,  Kansas  City,  Mo.  Sec. — 
Charles  E.  Sevier,  SW  Bell  Tel  Co.,  324 
E.  Nth  St.,  Kansas  City. 

KOREAN:  Sec.  — William  L.  Wardell,  OEC, 
RD-CD,  APO  301,  S.  F. 

LEXINGTON:  Pres. — Raymond  Soard,  Jr., 
General  Tel.  Co.,  151  Walnut  St.,  Lexing¬ 
ton,  Ky.  Sec. — Waddy  Neubauer,  201 
Romany  Rd.,  Lexington,  Ky. 

LONDON:  Pres. — Coi.  Joseph  A.  Plihal, 


Hqs.  Third  Air  Force  (30CE),  APO  125, 
N.  Y.,  N.  Y.  Sec.  Lt.  Col.  Richard  F. 
Amann,  3rd  Comm.  Group,  APO  125, 
N.  Y..  N.  Y. 

LOUISIANA:  Pres. — Wesley  P.  Massey,  New 
Orleans  Pub.  Svce.,  317  Baronne  St.,  New 
Orleans,  La.  Sec. — J.  T.  Clements.  520 
Baronne  St.,  New  Orleans,  La. 

MONTGOMERY:  Pres.— Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 
703  Belvedere  Drive,  Montgomery,  Ala. 

NEW  YORK:  Pres.— Henry  R.  Bang,  New 
York  Telephone  Co.,  140  West  St.,  New 
York  7,  N.  Y.  Sec. — Thomas  Brown  IV,  New 
York  Telephone  Co.,  Rm.  2011,  140  West 
St.,  New  York  7,  N.  Y. 

NORTH  CAROLINA:Prei.—W,  Thomas  Ed- 
wards.  Southern  Bell  T&T  Co.,  P.  O.  Box 
240,  Charlotte,  N.  C.  Sec. — John  C.  Co- 
ley,  Carolina  T&T  Co.,  517  Hay  St.,  Fay¬ 
etteville. 

NORTH  TEXAS:  Pres.— Thomas  F.  Byrnes, 
AT&T  Co.,  212  No.  St.  Paul  St.,  Dallas. 
Sec. — Robert  J.  Novak,  AT&T  Co.,  212  No. 
St.  Paul  St.,  Dallas. 

NORTHEASTERN  UNIVERSITY:  360 
Huntington  Ave.,  Boston  15,  Mass.  Div. 
A:  Pres. — Albert  V.  Short;  Div.  B:  Pres.— 
Harry  Giberson. 

NORTHWEST  FLORIDA:  Pres.— Maj.  Ray 
Kinslow,  USAF,  Air  Proving  Ground  Cen¬ 
ter,  3201st  ABW,  Eglin  Air  Force  Base, 
Fla.  Sec. — Capt.  Roy  L.  Stover,  4751st 
ABRON,  Box  491,  Eglin  AF  Aux.  Fid.  ^9, 
Fla. 

ORANGE:  Pres. — Ma|.  Morris  Muse,  USAF, 
Hq.  Air  Rescue  Service,  Orlando  AFB, 
Fla.  Sec. — Lt.  Col.  James  A.  Trutter, 
Radiation  Inc.,  P.O.  Box  6904,  Orlando, 
Fla. 

PARIS:  Pres. — Rear  Adm.  Henry  C.  Bruton, 
Hq.  US  EUCOM,  C-E,  APO  128,  New 
York.  Sec. — Lt.  Col.  Philip  H.  McCorkle, 
Hq.  US  EUCOM,  Comm-Elect.,  APO  128, 
New  York. 

PHILADELPHIA:  Pres. — Robert  G.  Swift, 
Bell  Tel.  Co.  of  Pa.,  121  N.  Broad  St., 
Philadelphia,  Pa.  Sec. — T.  D.  Callahan, 
Jr.,  Bell  Tel.  Co.  of  Pa.,  1835  Arch  St., 
Philadelphia,  Pa. 

PHILIPPINE:  Pres.  — CW0.2  Robert  L. 
Cloud,  1961st  AACS  Gp.,  Box  496,  APO 
74,  San  Francisco. 

PITTSBURGH:  Pres.— Edward  M.  Kliment, 
Western  Union,  1505  Chamber  of  Com¬ 
merce  Bldg.,  Pittsburgh,  Pa.  Sec. — H.  W. 
Shepard,  Jr.,  625  Stanwix  St.,  Pittsburgh. 

ROCKY  MOUNTAIN:  Pres.— Col.  Howard 
S.  Gee,  3010  Maizeland  Rd.,  Colorado 
Springs,  Colo.  Sec. — Maj.  C.  W.  McKel- 
vie,  Hq.  ADC,  Ent  AFB. 

ROME-UTICA:  Pres. — Murray  Socolof,  811 
Bradford  Drive,  Rome,  N.  Y.  Sec. — Rob¬ 
ert  F.  Weil,  The  Paul  Revere,  Turin  Road, 
Rome,  N.  Y. 

SACRAMENTO:  Sec. — Capt.  Robert  Mc- 
Morrow,  951  La  Sierra  Drive. 


SAN  DIEGO:  Pres. — Cmdr.  Samuel  Freed¬ 
man,  Chemalloy  Electronics  Corp.,  Gilles¬ 
pie  Airport,  Santee,  Calif. 

SAN  FRANCISCO:  Pres. — H.  L.  Schnoor, 
Pacific  Tel.  &  Tel.  Co.,  140  New  Mont¬ 
gomery  St.  San  Francisco  5,  Cal.  Sec — 
Elmo  Simmons,  Pacific  Tel  &  Tel.  Co.,  140 
New  Montgomery  St.,  San  Francisco  5, 
Cal. 

SAN  JUAN:  Pres. — Cdr.  Harry  C.  Rodin, 
USN,  loth  Naval  District,  U.  S.  Naval  Sta., 
San  Juan,  P.  R.  Sec. — Albert  R.  Crumley, 
Crumley  Radio  Corp.,  Box  10073,  Caparra 
Heights,  San  Juan,  P.  R. 

SANTA  BARBARA:  Pres. — RAdm.  Clarence 
C.  Ray,  63  Manzanita  Lane,  Star  Route, 
Santa  Barbara,  Cal.  Sec. — Walter  W. 
Montgomery,  Raytheon  Co.,  P.  O.  Box  636, 
Santa  Barbara. 

SCOTT-ST,  LOUIS:  Pres— Col.  David  W. 
Baugher,  MOANG,  No.  I  Grant  Road,  St. 
Louis  23,  Mo.  Sec. — Allan  L.  Elsenmayer, 
P.O.  Box  456,  Trenton,  III. 

SEATTLE:  Pres. — Cdr.  Leo  J.  Larkin,  Naval 
Communications  Station  Seattle,  Seattle 
99,  Wash.  Sec. — J.  Alan  Duncan,  6836 
29th  Ave.,  N.  E.,  Seattle  15,  Wash. 

SOUTH  CAROLINA:  Pres.— E.  D.  Blgger- 
staff,  Jr.,  Charleston  Naval  Shipyards, 
Charleston,  S.  C.  Sec. — Donald  D.  Harris, 
Southern  Bell  T&T  Co.,  Owen  Bldg.,  Co¬ 
lumbia,  S.  C. 

SOUTH  TEXAS:  Pres.  —  Col.  Hugh  F. 
Moreland,  U.S.A.F.  Security  Service,  San 
Antonio,  Tex.  Sec. — John  D.  Rainbolt, 
Southwestern  Bell  Tel.  Co.,  301  Broadway, 
San  Antonio. 

SOUTHERN  CALIFORNIA:  Pres.  — John 
W.  tnwood.  Western  Union,  745  So.  Flow¬ 
er  St.,  Los  Angeles.  Sec. — D.  G.  Soergel, 
Development  Hanning,  1700  E.  Imperial 
Highway,  El  Segundo,  Cal. 

SOUTHERN  CONNECTICUT:  Pres— John 
N.  Higgins,  KIP  Electronics  Corp.,  29  Hol¬ 
ly  PL,  Stamford,  Conn.  Sec. — J.  A.  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard  Ave., 
Bridgeport. 

SWITZERLAND:  Pres.— Capt.  Gerald  C. 
Gross,  USNR,  Inti.  Telecommunications 
Union,  Geneva.  Sec. — Robert  V.  Lindsey, 
Inti.  Telecommunications  Union,  Geneva. 

SYRACUSE:  Pres.— Colin  W.  Getz,  New 
York  Telephone  Co.,  108  West  Fayette  St., 
Syracuse,  N.  Y.  Sec. — John  G.  Labedz, 
Lyndon  Road,  Fayetteville,  N.  Y. 

TINKER-OKLAHOMA  CITY:  Pres.— Lt. 
Col.  George  L.  Timme,  Jr.,  GEEIA  Rgn., 
Tinker  AFB,  Okla.  Sec. — Maj.  John  L. 
Whyatt,  3rd  AACS  Sqdn.  (Mob),  Tinker 
AFB. 

TOKYO:  Pres.  — Col.  Bradford  H.  Wells, 
USAF  J-6,  APO  925,  S.  F.  Sec.— G.  F. 
Gray,  RCA  International  Service  Corp., 
Far  East  Office,  APO  323,  San  Francisco, 
Cal. 

WASHINGTON:  Pres.— A.  W.  Christopher, 
Sylvania  Electric,  734  15th  St.,  N.W., 
Washington,  D.  C.  Sec. — H.  H.  Schroeder, 
AT&T  Co.,  1001  Connecticut  Ave.,  N.W., 
Washington,  D.  C. 
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Philco  pioneers  in  advanced  eiectronics . . 

In  space  and  in  the  air,  on  land,  on  sea,  and  in  the  ocean  depths — wherever  advanced 
electronics  plays  its  part— you  will  find  dramatic  proof  of  Philco  leadership  in 
technology,  capacity  and  versatility.  For  here  is  an  organization  fully  staffed  and 
fully  equipped  to  pioneer  and  contribute  in  every  phase  of  the  art  .  .  .  to  solve 
the  most  complex  problems  ...  to  create  totally  new  devices  ...  to  manufacture 
the  finest  electronic  products  and  systems. 

Philco  leadership  in  the  field  of  advanced  electronics  is  recognized  throughout 
the  world.  And  Philco  stands  ready  to  serve.  Look  to  the  leader . . .  look  to  Philco. 


Weapons  Systems  •  Satellites  •  Space  Instrumentation  •  Guided  Missiles  •  Global 
Communications  •  Radar  •  Data  Links  •  Fire  Control  Systems  •  Underwater  Ordnance 
Air  Traffic  Control  •  Data  Processing  Systems  •  Closed  Circuit  TV 


Government  and  Industrial  Group,  Philodelphia  44,  Pennsylvania 


Communications  and  Weapons  Systems  Division  •  Computer  Division 
Sierra  Electronic  Division  •  Western  Development  Laboratories 


Chapter  News 


Augusta-Fort  Cordon 

Color  slides  depicting  life  in  foreign 
countries  were  viewed  by  members  at 
the  March  14  meeting  held  at  Buck 
Lodge. 

Baltimore 

Rear  Admiral  PVank  Virden,  USN, 
Director,  Naval  Communications  ad¬ 
dressed  the  chapter’s  March  15  meeting. 

Admiral  Virden  made  several  inter¬ 
esting  comments  about  Navy  communi¬ 
cations:  “Navy  communications  are  in¬ 
terested  in  low  and  very  low  frequen¬ 
cies.  Both  of  these  can  get  through 
when  high  frequencies  will  be  disrupted 
by  unsatisfactory  propagation  condi¬ 
tions.  Very  low  frequencies  of  about 

15  kilocycles  are  particularly  impor¬ 
tant  because  we  can  penetrate  sea  wa¬ 
ter  with  them.” 

Further  in  his  talk  the  speaker  noted, 
“Our  interest  in  space  communications 
extends  farther  than  point-to-point 
moon  relay  communications.  We  look 
forward  to  equipping  our  ships  some 
day  for  taking  advantage  of  any  avail¬ 
able  form  of  satellite  or  space  com¬ 
munications.” 

Boston 

Dr.  Ivan  Getting,  Vice  President  of 
Engineering  and  Research,  Raytheon 
Co.,  lead  a  discussion  of  “The  Extremes 
of  Radio  Frequency  Power  in  the  Space 
Age”  at  the  chapter’s  March  10  meet¬ 
ing  held  at  Raytheon’s  headquarters  in 
Waltham. 

Dayton-Wright 

An  intensive  membership  drive  was 
climaxed  by  a  drawing  at  the  chapter’s 
April  meeting. 

Eligible  for  the  awards  were  new 
members,  or  old  ones  who  had  been  off 
the  national  records  for  a  period  of  six 
months.  The  prizes  ranged  from  a  pen 
and  pencil  set  to  a  solar  powered  tran¬ 
sistor  radio. 

As  an  added  inducement  to  partici¬ 
pation  of  all  current  active  members, 
awards  were  made  to  the  top  three  ac¬ 
tive  members  who  turned  in  the  highest 
number  of  memberships  during  the 
drive.  The  first  prize  was  a  $50.00  sav¬ 
ings  bond,  the  second  a  $25.00  savings 
bond  and  the  third  prize  was  to  be 
announced. 

James  T.  Ramsey,  Chairman  of  the 
Membership  Committee,  w'as  in  charge 
of  the  drive. 

Fort  Monmouth 

James  McMillion,  color  photography 
expert  from  the  Ansco  Co.,  Binghamp- 
ton,  New  York,  gave  some  practical  tips 
to  an  audience  of  photography  en¬ 
thusiasts  attending  the  chapter’s  March 

16  dinner  meeting  at  Gibbs  Hall  Offi¬ 
cers  Club. 

Coordinator  of  Camera  Club  services 
for  Ansco,  Mr.  McMillion  showed  over 
one  hundred  color  slides.  His  own  pho- 
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tographs  have  appeared  in  various  na¬ 
tional  magazines  and  he  holds  several 
citations  for  his  camera  work. 

Besides  the  AFCEA  members,  a  dele¬ 
gation  of  the  Monmouth  Chapter  of  the 
Society  of  Photographic  Scientists  and 
Engineers  were  present  for  the  talk. 

Culf  Coast 

John  R.  Bechtel,  Field  Engineer, 
Ampex  Professional  Products  Co.,  ex¬ 
plained  in  detail  the  video  tape  record¬ 
ing  process  to  members  attending  the 
chapter’s  March  7  dinner  meeting  at 
the  Airmen’s  Club,  Keesler  Air  Force 
Base. 

In  giving  a  presentation  of  the  video 
tape  recording  process,  Mr.  Bechtel  ex¬ 
plained  the  difficulties  that  were  en¬ 
countered  before  the  system  could  be 
perfected.  He  also  described  tech¬ 
niques  used  in  recording  sound  on  mag¬ 
netic  tape  and  those  used  in  recording 
television  pictures  on  magnetic  tape. 

There  were  106  members  and  guests 
present,  including  ten  Canadian  stu¬ 
dents  from  the  Department  of  Global 
Communications  Electronics  System. 

Lexington 

The  bi-monthly  meeting  of  the  Lex¬ 
ington  Chapter  was  held  on  the  evening 
of  March  11.  The  guest  speaker  was 
Mr.  William  F.  Cone,  Ground  Systems 
Group,  Hughes  Aircraft  Company. 

Mr.  Cone  discussed  aspects  of  com¬ 
munications  and  showed  color  movies 
of  Hughes  Aircraft  Company  and  the 
AN/MSQ-18,  one  of  their  new  develop¬ 
ments  for  the  Signal  Corjis. 

New  York 

The  evolution  of  military  communica¬ 
tions  from  Civil  War  days  to  the  pres¬ 
ent  was  discussed  at  the  chapter’s 
March  30  meeting  at  the  Hotel  Belmont 
Plaza. 

Colonel  William  B.  Feindel,  Jr.,  Dep¬ 
uty  Chief,  Army  Communications  Sys¬ 
tems  Division,  Office  of  the  Chief  Sig¬ 
nal  Officer,  was  the  guest  speaker. 
Colonel  Feindel  stated  that  there  is  a 
gap  existing  between  military  fire  power 
and  military  mobility.  He  noted  that 
communications  have  not  kept  pace 
with  technology  in  the  satellite  and 
missile  areas. 

The  speaker  also  discussed  Project 
UNICOM,  the  universal  integrated  com¬ 
munications  systems  network  and  cited 
a  need  for  industrial  and  military  co¬ 
operation  in  the  revolution  of  commu¬ 
nications. 

Northwest  Florida 

On  March  18  the  chapter  met  at  the 
Officers’  Club,  Eglin  Air  Force  Base,  to 
hear  Mr.  T.  J.  Heckleman,  Philco  Corp., 
Philadelphia,  speak  on  “System  Design 
and  Modernization  of  the  Air  Force 
World-Wide  Communications  Network.” 

Mr.  Heckleman’s  talk  covered  the 


plans  of  the  Philco  Corp.  to  bring 
the  Air  Force  World-Wide  Communica¬ 
tions  Network  up  to  the  standards  re¬ 
quired  by  the  present  and  future  mis¬ 
sion  requirements  of  the  Air  Force. 
He  summarized  the  methods  Philco  is 
implementing  in  order  to  consolidate 
and  realign  multiple  communications 
networks  of  the  Air  Force  into  a  unified 
system  to  assure  flexibility,  reliability, 
and  speed  of  voice  data,  and  message 
transmission.  The  modernization  covers 
four  major  work  areas:  (1)  Point-to- 
point  single  sideband  circuits,  (2)  Air- 
ground  single  sideband  circuits,  (3)  In¬ 
tersite  microwave  radio  links,  and  (4) 
Technical  control  facilities. 

Mr.  Heckleman  explained  these  areas 
in  detail.  When  the  installation  of  the 
Air  Communications  Network  is  com¬ 
pleted,  the  system  will  have  a  greatly 
increased  traffic  handling  capacity,  bet¬ 
ter  system  performance  and  higher 
reliability. 

Election  of  officers  for  the  1960-61 
year  was  also  held  at  this  meeting.  The. 
following  officers  were  elected:  Presi¬ 
dent — Maj.  Ray  Kinslow,  Air  Proving 
Ground  Center,  Eglin  AFB,  Florida- 
Directorate  of  Communications;  1st 
Vice  President — Capt.  Joseph  Rigali, 
4756th  Air  Defense  ing.  Base  Com¬ 
munications  Officer,  Tyndall  AFB,  Flori¬ 
da;  2nd  Vice  President — Mr.  James  W. 
Smith,  Southern  Bell  Telephone  Co., 
Pensacola,  Manager,  Commercial  Sales; 
Secretary — Capt.  Roy  L.  Stover,  4751st 
ABRON,  ADC,  Eglin  AF  Aux.  Fid.  #9, 
Base  Communications  Officer. 

Following  the  election  of  officers,  Mr. 
Sam  Love,  outgoing  chapter  president, 
was  given  a  special  vote  of  thanks  for 
his  fine  leadership  of  the  chapter  dur¬ 
ing  the  past  year. 

San  Diego 

The  March  meeting  of  the  chapter 
was  held  in  the  San  Diego  County  Civil 
Defense  Headquarters  at  Gillespie  Air¬ 
port,  Santee,  California. 

The  program  was  devoted  to  Citizens 
Radio  with  emphasis  on  the  more  re¬ 
cently  authorized  27  megacycle  band. 
John  Crews,  Inspector  in  charge  of  the 
Federal  Communications  Commission 
in  San  Diego,  described  the  laws  and 
licensing  pertinent  for  Class  D  Citizens 
Radio.  Many  chapter  members  already 
have  or  contemplate  having  such  facili¬ 
ties  for  both  personal  business  and 
pleasure  trips  afield.  The  Heath  Kit 
single  channel  with  regenerative  re¬ 
ceiver  in  the  lowest  cost  bracket  and  the 
Globe  3-channel  version  with  super¬ 
heterodyne  receiver  and  squelch  pro¬ 
visions  in  the  medium-high  cost  bracket 
were  displayed  and  studied  by  the  audi¬ 
ence.  Several  other  versions  were  also 
briefly  mentioned  that  are  adequate  for 
such  use. 

The  San  Diego  Chapter  voted  to 
[Continued  on  page  104) 
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Augu»ta-Ft,  Gordon — M  embers  of  the 
Augusta-Fort  Gordon  chapter  take  time 
from  a  recent  meeting  at  Buck  Lodge  to 
pose  for  the  photographer. 


Boston — Guest  speakers  at  the  chapter's 
March  meeting,  Harry  Letaw,  Manager  of 
System  Marketing,  and  William  C.  Brown, 
Associate  Director  of  Engineering,  Micro- 
wave  and  Power  Tube  Division,  Raytheon 
Co.,  explain  the  operational  system  of  an 
amplitron  tube,  to  ranking  military  guests. 
Shown  L  to  R  are:  Col.  Sidney  S.  Davis, 
chapter  president;  Letaw;  Brown;  Gen. 
Robert  Hackett,  Commanding  General,  56th 
Artillery  Brigade,  Air  Defense,  Ft.  Banks. 


fort  Monmouth — Shown  at  the  March 
meeting  are  L  to  R:  Maj.  Gen.  J.  0.  Mau- 
borgne,  USA  (Ret.);  J.  Mangiaracina, 
President,  Society  of  Photographic  Scien¬ 
tists  and  Engineers;  Norman  Freeman, 
chapter  president;  James  McMillion,  guest 
speaker;  Harry  C.  Ross,  chapter  secretary; 
Col.  John  Walters,  Deputy  Commander, 
U.  S.  Army  Signal  Research  and  Develop¬ 
ment  Laboratory. 


Montgomery — Gathered  at  the  chapter  s 
meeting  are  L  to  R:  Lt.  Col.  Herbert 
Herman,  USAF,  chapter  president;  Capt. 
Bruce  E.  Bailey,  USAF,  guest  speaker;  Dr. 
Paul  H.  Nesbitt,  Director  of  Information 
Center,  Research  Studies  Institute,  Air  Uni¬ 
versity;  Col.  Vincent  J.  Donahue,  Com¬ 
mander,  Office  of  Special  Investigations, 
South  Eastern  District,  Maxwell  Air  Force 
Base. 


Northeastern  University — At  the  chap¬ 
ter's  meeting  are  shown  L^  to  R:  Charles 
French,  guest  speaker;  Capt.  Roy  M.  Rich, 
assistant  faculty  advisor;  Allen  Short,  stu¬ 
dent  chapter  president. 
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ISorthtcest  Florida  —  At  the  chapter  s 
meeting  are  L  to  R:  Sam  Love,  retiring 
chapter  president;  Maj.  Ray  Kinslow, 
L  SAF,  newly  elected  chapter  president; 
T.  J.  Hecklernan,  guest  speaker. 


San  Francisco — Pictured  L  to  R  at  the 
chapter  s  meeting  are:  Elmo  Simmons, 
chapter  secretary;  //.  C.  Holcombe,  Pacific 
Tel.  &  Tel.  Co.;  Hap  Bailey,  Manager  for 
Government  Marketing  at  Eitel-McCul- 
lough;  L.  H.  Schnoor,  chapter  president; 
J.  F.  Parachini,  chapter  treasurer. 


Scott-St,  Louis  —  The  five  individuals 
shown  at  the  chapter  s  meeting  are  L  to  R: 
John  W.  Baber,  Cook  Electric  Co.;  Maj. 
Gen.  D.  C.  Doubleday,  VS4F,  Commander, 
A.4CS,  Scott  Air  Force  Base;  Robert  J. 
Dennis,  guest  speaker;  Harry  N.  Lindquist, 
Cook  Electric  Co.;  Col.  George  A.  Zahn, 
VSAF,  chapter  president. 


change  from  monthly  meetings  to  five 
meetings  a  year. 

San  Francisco 

Eitel-McCullough,  Inc.,  was  host  to 
chapter  members  for  the  March  meet¬ 
ing.  After  a  dinner  in  the  company’s 
cafeteria,  members  were  conducted  on 
a  tour  of  the  facilities  at  the  new  San 
Carlos  plant.  Members  were  given  the 
opportunity  to  see  all  phases  of  the 
manufacture  of  various  types  of  electron 
tubes  produced  by  “Eimac.” 

Scott-St.  Louis 

The  March  meeting  of  the  chapter 
was  held  in  Belleville,  Ill.  Proposed 
candidates  for  the  April  election  of 
officers  were  presented  to  chapter  mem¬ 
bers.  Guest  speaker  for  the  evening 
was  Robert  J.  Dennis  of  Cook  Electric 
Company,  Chicago.  Mr.  Dennis  who  is 
Chief  Liaison  Engineer  of  the  com¬ 
pany’s  Technological  Center  Division 
discussed  the  Dilemma  of  the  Defense 
Contractor  in  Advance  Planning. 

Mr.  Dennis  pointed  out  that  advance 
planning  for  military  defense  work  is 
in  a  sense  the  counterpart  of  market 
research  in  industrial  organizations  and 
that  the  dilemma  arises  in  three  major 
areas:  Recognizing  a  problem  area  far 
enough  in  advance:  Formulating  an 


approach  or  solution  to  the  problem; 
and.  Getting  the  Military  to  provide 
the  necessary  funding  for  the  program. 

The  highlight  of  Mr.  Dennis’  talk 
was  the  showing  of  a  new  film  on  Para¬ 
chute  Recovery  Systems  that  have  been 
developed  over  the  last  decade  by  the 
Cook  Electric  Co.  This  film,  produced 
by  the  Cinefonics  Group  at  the  Cook 
Technological  Center,  ojiened  with  re¬ 
entry  of  a  glowing  nose  cone,  trailed  by 
burning  debris  of  the  disintegrating 
rocket.  The  film  illustrated  the  re¬ 
search  that  had  to  be  done  with  rocket 
sled«  and  free-fall  missiles  before  the 
first  vehicles  had  ever  been  sent  into 
outer  space  and  successfully  recovered 
with  these  systems. 

Seattle 

Special  guest  at  the  chapter’s  Janu¬ 
ary  meeting  w'as  Mr.  Francis  D.  Rey¬ 
nolds,  senior  group  engineer  for  the 
Boeing  Airplane  Co.  Mr.  Reynolds  is 
in  charge  of  electronic  assignments  in 
the  IXM-99  Bomarc  Missile  Project. 

Mr.  Reynolds  provided  a  comprehen¬ 
sive  description  of  the  theory  of  flight 
and  the  constructional  features  of  the 
Bomarc  missile.  Mis  description  was 
illustrated  with  a  scale  model  Bomarc 
missile.  A  film  w'as  shown  illustrating 
the  launching,  control  and  maneuver¬ 
ability  of  the  missile. 


Tinker-Oklahoma  City 

The  chapter’s  February  meeting  was 
held  at  the  Tinker  Air  Force  Base 
Officers  Mess. 

Alvin  Turner,  Demonstration  Pmgi- 
neer  for  the  .Southwestern  Bell  Tele¬ 
phone  Co.,  spoke  on  electronic  systems 
which  provide  a  new  type  telephone 
service  and  are  the  nerves  of  today’s 
guided  missiles.  Using  special  equip¬ 
ment,  Turner  demonstrated  a  small 
electronic  brain  which  seemed  to  be 
capable  of  reading  the  human  mind. 
Turner  explained  a  new  numbering  sys¬ 
tem  around  which  these  machines  func¬ 
tion. 

A  model  of  the  i)resent  Nike  Her¬ 
cules,  the  guided  supersonic  antiaircraft 
missile  was  displayed.  The  Nike  Zeus, 
an  anti-missile  missile  now  under  de¬ 
velopment  in  the  Bell  Laboratories  was 
also  described.  The  Titan  ICBM  model 
was  displayed  and  its  communications 
system  for  homing-in  on  enemy  targets 
explained.  Chapter  members  were  also 
presented  with  a  model  of  the  satellite 
Vanguard  I. 

Sylvania  Electric  Products  Co.,  Shaw¬ 
nee,  Oklahoma,  was  host  to  the  chapter 
for  their  March  meeting.  Members 
were  conducted  on  a  tour  through  the 
plant  and  observed  the  manufacture  of 
small  radio  receiving  tubes. 
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APRIL  PROCEEDINGS 
FOCUSES  ON 


VITAL  NERVE 
CENTER  OF  MAN^S 
EXPLORATION  OF 
THE  UNIVERSEI 


Man’s  escape  from  the  confines  of  his  planet  offers  him  revolution- 
ary  opportunities  for  performing  whole  new  ranges  of  scientific  experiments,  T 

notably  in  such  fields  as  astronomy,  physics  and  geophysics.  Electronics,  ^ 

because  it  provides  the  vital  nerve  system  for  such  experiments,  will  be  at 
the  very  center  of  these  new  exploits  In  space.  Moreover,  earth  satellites, 
possibly  In  a  24-hour  equatorial  orbit,  promise  to  open  a  new  era  In  global 
communications  in  which  almost  limitless  bandwidths  may  become  avail¬ 
able  at  relatively  low  cost. 


Comprehensive  Report  On  The  Present  And  Future  Role  of  Electronics  In  Space  Exploits 


PARTIAL  CONTENTS  OF  THIS 
APRIL  SPACE  ELECTRONICS  ISSUE: 

"The  NASA  Space  Science  Program" 

"A  Comparison  of  Chemical  and  Electric  Propulsion  Systems  for  In¬ 
terplanetary  Travel,"  by  C.  Salzer,  R.  T.  Craig  and  C.  W.  Fetheroff 
"Photon  Propelled  Space  Vehicles,"  by  D.  C.  Hock,  F.  N.  McMillan, 
and  A.  R.  Tanguay,  Radiation,  Inc. 

"Interplanetary  Navigation,"  by  G.  M.  Clemence,  USN  Observatory 
"Navigation  Using  Signals  from  High  Altitude  Satellites,"  by  A.  B. 
Moody,  USN  Hydrographic  Office 

"Inertial  Guidance  Limitations  Imposed  by  Fluctuation  in  Gyro¬ 
scopes,"  by  G.  C.  Newton,  Jr.,  MIT 

"Propagation  and  Communications  Problems  in  Space,"  by  j.  H. 
Vogelman,  Dynamic  Electronics-New  York,  Inc. 

"Communication  Satellites,"  by  D.  L.  Jacoby,  U.  S.  Army  Signal  Re¬ 
search  &  Development  Lab. 

"Interference  and  Channel  Allocation  Problems  Associated  with  Orbit¬ 
ing  Satellite  Communication  Relays,"  by  F.  E.  Bond,  C.  R.  Cahn  and 
H.  F.  Meyer,  Ramo-Wooldridge 
"Solar  Batteries,"  by  A.  I.  Daniel,  USASRDL 
"Extra-Terrestrial  Radio  Tracking  and  Communication,"  by  M.  M. 
Brockman,  H.  R.  Buchanan,  R.  L.  Choate  and  L.  R.  Mailing,  NASA- 
California  Institute  of  Tech. 

"Tracking  and  Display  of  Earth  Satellites,"  by  F.  F.  Slack  and  A.  A. 

Sandberg,  AF  Cambridge  Research  Center 

"Interplanetary  Telemetering,"  by  R.  H.  Dimond,  Radiation,  Inc. 

"The  Telemetry  and  Communication  Problem  of  Re-Entrant  Space 
Vehicles,"  by  E.  F.  Dirsa,  Admiral  Corp. 

"Radiation  and  Instrumentation  Electronics  for  the  Pioneer  III  and 
IV  Space  Probes,"  by  C.  Jqsias,  California  Institute  of  Technology 
"Applications  of  Doppler  Measurements  to  Problems 
in  Relativity,  Space  Probe  Tracking  and  Geodesy,"  by 
R.  R.  Newton,  The  Johns  Hopkins  University 
"High  Speed  Electrometers  for  Rocket  and  Satellite 
Experiments,"  by  J.  Praglin  and  W.  A.  Nichols,  Keithley 
Instruments,  Inc.  / 


In  this  important  special  issue  are  articles  on 
propulsion,  navigation  and  guidance,  communica¬ 
tion,  tracking  and  surveillance,  telemetry  and  in¬ 
strumentation  and  measurements.  There  are  over 
50  of  these  studies,  each  one  contributing  to  the 
radio-engineers’  interest  in  space  —  for  perform¬ 
ing  new  scientific  experiments,  global  commu¬ 
nications  and  space  travel. 

This  Space  Electronics  issue  is  another 
in  the  many  services  offered  members  of  the  IRE. 
Non-members  of  the  Institute  of  Radio  Engineers, 
however,  are  invited  to  reserve  a  copy  of  this  vital 
report  by  returning  the  coupon  below,  today. 


THE  INSTITUTE  OF  RADIO  ENGINEERS 

T  East  79th  Street, 

New  York  21,  N.  Y. 

Enclosed  is  $3.00 

Enclosed  Is  company  purchase  order  for 
the  April,  1960,  issue  on  Space  Electronics. 

All  IRE  members  will  receive  this  April  is¬ 
sue  as  usual.  Extra  copies  to  members, 

$1.25  each  (only  one  to  a  member). 

Name . 

Company . 

Address . 

City  &  State . 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


Several  organizations  are  requesting 
that  papers  to  be  considered  for  pres¬ 
entation  at  meetings  scheduled  for 
1960  be  submitted  by  the  following 
dates. 

The  9th  Annual  Industrial  Elec- 
trgnics  Symposium,  jointly  sponsored 
by  The  Institute  of  Radio  Engineers 
Professional  Group  on  Industrial 
Electronics  and  the  AIEE,  to  be  held 
in  Cleveland,  Ohio,  on  September  21 
and  22 — submit  titles  and  abstracts 
to  Mr.  C.  E.  Hindley,  Chairman 
Paper  Procurement  Committee.  Reli¬ 
ance  Electric  and  Engineering  Co.. 
24701  Euclid  Avenue,  Cleveland  17, 
by  July  1,  1960.  Prospective  authors 
are  requested  to  submit  papers  re¬ 
lating  to  the  main  theme  of  the  Sym¬ 
posium  —  industrial  applications  of 
electronics  stressing  application  and 
use  of  new"  products  and  ideas  rather 
than  basic  research.  Sub  themes  w  ould 
embrace  such  as  the  following:  gaug¬ 
ing  and  measuring,  material  han¬ 
dling,  process  control,  process  tech¬ 
niques  and  data  handling. 

The  4th  Global  Communications 
Symposium,  co-sponsored  by  IRE 
Professional  Group  on  Communica¬ 
tions  Systems  and  the  U.  S.  Army 
Signal  Corps  in  honor  of  its  100th 
Anniversarv,  to  be  held  August  1,  2, 
and  3  in  Washington,  D.  C. — submit 
abstracts  to  Mr.  Ralph  L.  Clark,  c/o 
Office  of  Director  of  Research  and 
Engineering,  Washington  25,  D.  C., 
by  May  16. 

The  7th  East  Coast  Conference  On 
Aeronautical  and  Navigational  Elec¬ 
tronics  sponsored  by  the  Baltimore 
Section,  IRE  and  the  Professional 
Group  on  Aeronautical  and  Naviga¬ 
tional  Electronics,  scheduled  for  Oc¬ 
tober  24,  25  and  26  in  Baltimore — 
submit  500-word  abstracts  of  papers 
for  unclassified  sessions,  together 
with  brief  professional  record  of  the 
author  to  Mr.  Sanford  Hershfield. 
Mail  No.  G-3143,  The  Martin  Co., 
Baltimore  3.  Md.,  by  June  6.  This 
conference  will  emphasize  technical 
developments,  techniques  and  accom¬ 
plishments  associated  with  aeronau¬ 
tical  and  navigational  electronics. 

I  nclassified  papers  are  requested  re¬ 
lated  to  aircraft,  missiles  and  space 
vehicles.  Fields  of  interest  include 
air  traffic  control,  navigation,  com¬ 
munications,  ground  support  equip¬ 
ment  and  so  forth.  Papers  are  also 
requested  in  such  specialties  as  com¬ 
puters,  radar,  microwaves,  antennas 
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and  propagation  and  integrated  elec¬ 
tronic  devices.  No  exhibits  are 
planned  so  that  those  attending  can 
devote  themselves  completely  to  tech¬ 
nical  sessions.  The  East  Coast  Con¬ 
ference  Award  of  SI 00  will  be  pre¬ 
sented  to  the  author  of  the  best  paper. 
A  second  prize  of  S50  will  also  be 
awarded.  In  order  to  qualify  for  the 
awards,  the  complete  paper  must  be 
received  by  September  1.  Papers  re¬ 
ceived  as  abstracts  only,  or  received 
after  September  1  will  not  be  eligible 
for  award  and  will  not  be  considered 
for  publication  in  the  Proceedings  of 
the  conference. 

The  11th  National  Conference  of 
the  Professional  Group  on  Vehicular 
Communications,  IRE,  to  be  held  in 
Philadelphia  on  December  1  and  2 — 
submit  abstract  of  500  words  to  W. 
G.  Chaney,  A.T.&T.  Co.,  Rm.  1710, 
195  Broadway,  New"  York  7,  N.  Y.,  by 
July  15;  authors  will  be  notified  by 
August  15  of  their  acceptance.  Papers 
on  subjects  covering  the  vehicular 
systems  and  equipment  designs  are 
invited.  Discussions  on  new  or  un¬ 
usual  system  techniques,  applications 
of  new  types  of  components  or  re¬ 
lated  circuitry,  interference  reduction 
or  bandwidth  utilization  are  also  in¬ 
vited.  Emphasis  on  field  proven  sub¬ 
jects  is  desired.  Manufacturers  and 
users  are  urged  to  take  advantage  of 
the  opportunity  to  share  experiences 
in  this  field.  Topics  covered  may  in¬ 
clude  land  vehicular,  personal  signal¬ 
ing,  VHF  maritime  and  air-ground 
communications. 

•  •  • 

During  the  next  few  months  Air 

Research  and  Development  Command 
(ARDC)  officers  will  visit  major  U.S. 
cities  to  acquaint  scientists  and  in¬ 
dustries  with  current  ARDC  projects 
and  interests.  The  program  is  known 
officially  as  Project  CATE  (Current 
/IRDC  Technical  Efforts). 

Part  of  the  program  includes  the 
preparation  of  an  index  of  nearly 
50,000  scientists  and  engineers  to  per¬ 
mit  quick  access  to  experts  in  any 
particular  phase  of  technology.  In¬ 
dividual  rosters  will  be  prepared  for 
33  different  technical  areas.  Among 
these  are  materials,  electronics,  bio¬ 
sciences,  research,  communications, 
nuclear  warfare,  propulsion  and  geo- 
phvsics. 

When  completed,  the  rosters  will 
be  distributed  to  industry  scientists 
and  engineers  who  register  with 


CATE  and  will  be  revised  (juarterly. 

Air  Force  contractors  and  subcon¬ 
tractors  have  been  asked  to  have  their 
engineers  and  scientists  fill  out  cards 
listing  their  primary  field  of  interest 
and  other  information  required  for 
the  index.  A  second  and  more  com¬ 
plete  roster  will  list  all  registered 
engineers  and  scientists  in  both  in¬ 
dustry  and  Air  Force  and  their  spe¬ 
cialties.  The  second  roster  will  be 
distributed  only  to  Air  Force  engi¬ 
neers  and  scientists. 

•  •  • 

President  Eisenhower  on  March  17 
sent  a  message  to  the  Congress  stres¬ 
sing  the  need  for  substantially  ex¬ 
panding  U.  S.  exports.  This  message 
launched  a  program  which  several 
executive  departments  have  designed 
to  strengthen  the  Government’s  trade 
development  services.  The  program 
calls  for  significant  improvements  in 
the  assistance  offered  to  the  business 
community  through  the  American 
Foreign  Service  and  through  the  De¬ 
partment  of  Commerce  and  its  field 
offices  in  the  U.  S. 

Under  Secretary  of  Commerce, 
Philip  A.  Ray,  Chairman,  Interagency 
Export  Promotion  Task  Force  made 
the  following  remarks  at  a  Press  Con¬ 
ference  on  March  17,  “The  Presi¬ 
dent’s  message  initiates  new"  action  by 
the  Executive  Branch — in  a  series  of 
coordinated  measures  to  improve  and 
expand  government  services  to  pri¬ 
vate  industry  in  the  development  of 
world  trade  and  to  enlist  increasing 
cooperation  between  government  and 
business  in  finding  new  markets  over¬ 
seas. 

“We  expect  the  program  will  stim¬ 
ulate  more  {production,  more  sales, 
more  jobs  and  more  impetus  to  eco¬ 
nomic  growth.  Our  exports  also 
should  help  raise  the  level  of  living 
of  our  foreign  customers. 

“Characteristics  of  the  program  in¬ 
clude  high  priority  in  government 
policy  henceforth  to  be  given  to  ex¬ 
port  expansion — a  higher  plateau  of 
interest  and  activity  by  respective 
government  agencies — and  a  broader 
particifpation  in  exjport  promotion  by 
private  enterprise  on  a  sustained 
basis. 

“Government  can  assist — and  will 
assist  more  than  ever — but,  in  the  last 
analysis,  business  itself  must  make 
and  sell  the  goods.” 

Recommendations  of  the  Inter¬ 
agency  bask  Force  were  accepted  by 
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Executive  f^raiich  agencies  and  are 
the  basis  for  the  National  Kxport  P^x- 
pansion  Program  announced  1)\  Pres¬ 
ident  Eisenhower.  Details  of  this  pro¬ 
gram  will  he  presented  during  the 
Congressional  hearings  to  he  held  on 
the  expansion  of  I  .  S.  trade  and  in 
connection  with  a  forthcoming  re- 
(juest  for  the  sujjplemental  aj)propria- 
tions  necessary  for  rapid  ])rogress  in 
the  export  program. 

•  •  • 

The  Moore  School  of  Electrical  En¬ 
gineering  of  the  Lniversity  of  Penn¬ 
sylvania  has  announced  a  special 
summer  session  on  recent  develop¬ 
ments  in  the  field  of  electrical  en-gi- 
neering.  Three  two-week  programs 
will  he  given  during  the  period  June 
20  through  July  16,  1960.  Titles  of 
the  programs  are  as  follows:  Modern 
Radar  Techniques,  New’  Devices  in 
Anq)lifying  and  Switching,  and  Nu¬ 
merical  Analysis  for  Digital  Compu¬ 
tation. 

J'he  aim  of  the  session  is  to  pro¬ 
vide  a  coordinated  presentation  of 
developments  of  the  past  5  to  10  years 
in  these  technical  fields  and  thus  to 
help  bring  engineers,  scientists  and 
technical  administrators  abreast  of 
new  and  prospective  electronic  tech¬ 
niques  in  fields  closely  related  to 
their  own. 

Instruction  will  be  intensive;  par¬ 
ticipants  will  attend  class  6  hours  a 
day,  5  days  a  week.  The  teaching 
staff  is  being  assembled  from  the  for¬ 
ward  ranks  of  industry.  Prerequisite 
for  enrollment  is  a  bachelor’s  degree 
or  its  e(fuivalent  in  engineering, 
mathematics  or  science.  Enrollment 
charge  is  $250  per  program;  an  insti¬ 
tutional  rate  of  $125  is  available  to 
educators.  For  further  details  write 
to  Special  Summer  Session  Office, 
The  Moore  School  of  Electrical  Engi¬ 
neering,  University  of  Pennsylvania, 
Philadelphia  4. 

•  •  • 

An  advanced  high-speed  oscillo¬ 
scope  was  shown  at  the  annual  IRE 
Show’  by  the  Boston  firm  of  Edger- 
ton,  Germeshausen  &  Grier,  Inc.  The 
scope.  Model  707  and  708  in  the 
Milli-Mike  line  can  detect  and  display 
phenomena  lasting  only  20  billionths 
of  a  second.  It  is  a  traveling  wave 
deflection-type  oscilloscope  designed 
to  display  both  single  transient  and 
repetitive  phenomena  in  the  milli¬ 
microsecond  and  sub-milli-microsec- 
ond  regions. 

The  Model  707  and  708  Milli-Mike 
oscilloscope  has  an  extremely  high 
frequency  response.  The  bandwidth 
is  rated  as  DC  to  2000  megacycles, 
usable  to  3000  megacycles.  Rise  time 
is  0.2  millimicroseconds.  For  greater 
flexibility,  two  different  signals  can 


be  applied  at  the  same  time.  Six  cali¬ 
brated  sweep  speeds  are  available  lor 
operation  ranging  from  5  millimicro¬ 
seconds  to  3000  millimicroseconds  in 
the  unmagnified  condition.  The  dis¬ 
play  area  may  be  varied  from  1  x  1.5 
cm  at  30  KV  to  approximately  3 
times  this  size  at  3  KV  permitting 
more  information  to  be  contained  in 
the  unmagnified  display  than  is  nor¬ 
mally  found  in  a  conventional  5-inch 
KRT  oscilloscope. 

Two  metal  ribbon  helices  with  a 
characteristic  impedance  of  100  ohms 
comprise  the  upper  and  lower  verti¬ 
cal  deflection  structure  in  the  TW 
cathode  ray  tube.  The  signal  is  ap¬ 
plied  directly  to  the  input  of  one  or 
both  helices  by  means  of  a  transmis¬ 
sion  line.  No  signal  amplification  is 
used  thus  bandwidth  limitation,  noise 
generation  and  signal  distortion  are 
minimized. 

•  •  • 

New  military-type  silicon  power 
rectifiers  are  now  in  production  at 
the  Semiconductor  Products  plant  of 
Bendix  Aviation  Corporation’s  Red 
Bank  Division.  The  1N1614,  1N1615 
and  1N1616  have  been  designed  to 
meet  militarv  specifications  MIL-E- 
1/1240,  1/1241  and  1/1242  respec¬ 
tively. 

The  new  rectifiers  feature  a  high 
reverse  voltage  characteristic  ranging 
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from  2U0  to  6(K)  \  dc  and  will  operate 
at  high  temperatures  with  the  low 
reverse  current  of  one  milliampere  at 
150°C.  The  rectifiers  are  character¬ 
ized  by  low  forward  voltage  drop  of 
1.5  Vdc  at  10  Adc. 

•  •  • 

Stanford  Research  Institute  engi¬ 
neers  have  designed  a  device  which 
successfully  eliminates  radio  static 
caused  w  hen  aircraft  fly  through  snC)w 
or  clouds  of  ice  particles.  The  device 
allows  noise-producing  corona  dis- 
cha  rges  to  occur  but  prevents  the  gen¬ 
erated  noise  from  reaching  the  radio 
antennas. 

\\  hen  ice  crystals  composing  the 
snow  or  clouds  rebound  from  air¬ 
craft,  electrons  are  reinoved  from 
them  and  remain  on  the  surface.  Each 
impact  leaves  a  minute  negative 
charge.  The  cumulative  effect  of  mil¬ 
lions  of  such  impacts  is  to  cause  the 
aircraft  to  become  quickly  charged  to 
a  voltage  so  high  that  corona  dis¬ 
charges  occur  at  the  wing  tips  and 
other  sharp  extremities. 

The  corona  discharges  occur  as  a 
series  of  short-lived  pulses,  each  of 
which  acts  as  a  tiny,  broad  band 
radio  transmitter.  The  waves  gen¬ 
erated  by  the  pulses  travel  about  the 
aircraft,  guided  by  the  metallic  sur¬ 
faces,  and  enter  the  radio  antennas. 
The  result  in  the  receiver  is  known 
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You’ll  find  D.  S.  KENNEDY  &  CO.  products  will 
best  complement  your  systems.  From  wave  guide 
components  to  antennas  larger  than  a  football 
field;  from  Moon  Bounce  to  BMEWS,  KENNEDY 
knows  what’s  needed.  As  pioneers  in  the  field, 

KENNEDY  has  designed,  fabricated  and  erected 
literally  hundreds  of  types  of  antennas,  in  single 
units  as  well  as  production  quantities  in  the 
thousands.  This  intimate  knowledge  of  all  phases 
of  the  antenna  art  plus  KENNEDY’S  inherent  ability 
to  work  efficiently  and  dependably  as  part  of  your 
team,  can  save  you  time,  trouble  and  money. 

Whether  a  few  quality  built  wave  guide  com¬ 
ponents  is  all  you  need  or  intelligent  cooperation 
in  the  development  and  erection  of  the  world’s 
largest  antennas,  it  will  pay  you  to  call  KENNEDY. 

D.  S.  KENNEDY  &  CO. 

ANTENNA  DIVISION 

Cohasset,  Massachusetts 
Evergreen  3-1200 

TRACKING  ANTENNAS  •  RADIO  TELESCOPES  •  RADAR  ANTENNAS 
SCATTER  COMMUNICATIONS  ANTENNAS  •  MICROWAVE  RESEARCH 
AND  DEVELOPMENT  -•  TRANSMISSION  TOWERS 
SWITCHYARD  STRUCTURES 

Get  the  Facts  about  D.  S.  KENNEDY  &  CO.  at  the  AFCEA  Show  —  Booth  102  —  May  24-26  —  Washington,  D.  C. 
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ds  precipitation  static.  This  noise  is 
frequently  severe  enough  to  impair 
seriously  the  functiofiing  of  radio  re¬ 
ceivers  and  navigation  equipment. 

To  prevent  the  airplane  from  be¬ 
coming  charged  when  flying  through 
solid-particle  precipitation  is  impossi¬ 
ble.  It  is  also  impossible  to  prevent 
the  noise  producing  corona  dis¬ 
charges  from  occurring.  The  SRI- 
developed  devices  incorporate  a  sharp 
tungsten  pin  supported  by  a  resistive- 
ly  coated  plastic  cement  for  attach¬ 
ment  at  all  points  on  the  aircraft  at 
which  the  discharges  occur. 

A  typical  discharge  device  consists 
of  a  nylon  rod  about  the  size  of  a 
lead  pencil,  with  the  tungsten  pin 
crosswise  through  it  at  a  very  care¬ 
fully  determined  location  ( about  an 
inch)  from  the  outer  end.  The  nylon 
rod  is  coaled  with  paint  having  the 
proper  electrical  resistance. 

The  static  discharges  are  also  effec¬ 
tive  in  carrying  off  charge  created  by 
jet-engine  exhausts.  While  the  static 
from  this  source  is  generally  less  than 
from  precipitation,  it  is  particularly 
troublesome  because  it  is  worse  dur¬ 
ing  the  throttle  changes  that  occur 
during  landing — when  good  radio 
communication  is  particularly  criti¬ 
cal, 

1  his  basic  problem  of  precipitation 
static  has  been  under  study  l)y  SRI 
for  the  Air  Force.  A  study  of  ap|)li- 
cation  of  this  static-elimination  mea¬ 
sure  on  military  aircraft  is  being 
made. 

•  •  • 

General  Instrument  Corporation's 
Thermoelectric  Division  at  Newark. 
N.  J.  has  developed  a  small  (one- 
foot  high),  lightweight  (10  ])ounds ) 
thermoelectric  generator  that  report¬ 
edly  can  produce  electricity  for  a  year 
on  SIO  worth  of  ordinary  propane 
gas  and  will  keej)  running  as  long  as 
the  fuel  supply  lasts.  General  Instru¬ 
ment  has  placed  the  generator  on 
the  market. 

Surrounding  the  burner  is  a  metal 
condujstion  cbamber  which  captures 
the  heat.  Attached  to  each  of  the  four 
sides  of  the  combustion  chamber  are 
the  thermopiles.  The  heat  not  used 
by  the  thermopiles  is  conducted  di¬ 
rectly  to  heat  rejection  fins  made  of 
aluminum,  which  form  the  outer  shell 
of  the  whole  unit  and  give  it  a  star- 
like  a})pearance.  The  generator  pro¬ 
duces  S  watts  of  power. 

•  •  • 

An  advisory  service  organization. 
Washington  Associates,  has  been 
formed  to  provide  a  source  of  advice 
and  assistance  to  industrial  clients  in 
ascertaining  where  a  particular  com¬ 
pany  can  best  diiTct  its  activities  in 


meeting  requirements  of  government 
agencies.  The  organization  was  found¬ 
ed  by  John  C.  Ten  Eyck  and  Gordon 
L.  Caswell  of  Ten  Eyck  Associates, 
Inc.,  Washington,  D.  C.  Although 
affiliated  with  Ten  Eyck  Associates, 
Washington  Associates  does  not  en¬ 
gage  in  any  sales  representation — it 
is  a  complementary  service  to  the 
parent  organization. 

The  Association  is  composed  of 
men  whose  assembled  experience  and 
capabilities  qualify  them  to  offer  the 
maximum  in  mature,  government- 
industry  relationships.  Washington 
Associates  is  located  at  1624  Eye 
Street,  N.W.,  Washington  C,  I).  C. 

•  •  • 

Telectrovision,  a  new  system  for 
viewing  televised  images  transmitted 
automatically  and  inex|)ensively  over 
telephone  wires  was  displayed  at  the 
IRE  Show’  by  Telectro  Industries 
Corp.  of  Long  Island  City. 

According  to  Harry  Sussman,  Te»- 
lect  ro  president,  “Live  scenes  or  writ¬ 
ten  data  can  be  transmitted  over  or¬ 
dinary  telephone  lines  without  any 
limitation  of  distance,  thus  removing 
the  need  for  costly  coaxial  cables.  A 
company  using  this  equipment  can  tie 
in  with  any  other  user  of  the  equip¬ 
ment  by  dialing  in,”  he  said.  “In  ad¬ 
dition,  and  equally  important,  the  pic- 


Developed  For  The 
Signal  Corps— 
Now  Available  To 
All  Services  and 
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Princeton — The  new  Tri-Dimensional  COPY, 
ENLARGING  and  REDUCING  Camera! 

A  Specialist  in  Extreme  Magnification  or 
Reduction!  Combines  easy,  ‘‘workability” 
with  Precision  of  a  heavy  process  camera 
— in  one  low  cost,  compact  all-purpose 
unit!  Accommodates  Film  sizes  from  19  x 
19"  to  2Y4  X  3 Vi” — Makes  Offset  Masters 
for  Ektalith,  Xerox,  Processes.  Operates 
Vertically  for  shooting  3-dimensional  copy! 
Write  for  details. 

Prime  Contractors  to  Government 
Agencies  and  their  Suppliers  since 
7977. 

BURKE  &  JAMES,  Inc. 

321  S.  Wabash  Ave.,  Chicago  4,  III. 
Dept.  S-5 '60 
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NEW  THERMOPLASTIC  RECORDING  DISPLAY  ACHIEVES 

Detection  to  Projection 
in  Less  than  a  Second 

Large-screen  display  of  radar  signals  can  be  recorded  and  pro¬ 
jected  in  less  than  a  second.  This  advanced  technique  in  in¬ 
formation  display  is  an  example  of  one  application  of  the  new 
thermoplastic  recording  system  developed  by  General  Electric. 

The  grainless,  thermoplastic  film  eliminates  processing  delays 
and  permits,  with  higher  resolution,  much  greater  enlargement 
than  is  practical  with  high-speed  photographic  film.  Target 
delineation  is  also  significantly  improved  by  optical  filtering  used 
to  increase  the  signal-to-noise  ratio. 

Now  undergoing  final  development  in  General  Electric’s  Elec¬ 
tronics  Laboratory,  the  “thermoplastic  display’’  is  expected  to 
find  maximum  application  in  the  high-speed  radar  systems  of  the 
future.  176-03 

^Ogress  /s  Our  Afosf  Important  Product 
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lure  can  he  stored  in  an  electronic 
tube  and  viewed  upon  demand 
through  the  pushing  of  a  button/' 

I'he  com])any  j)lans  to  deliver  its 
first  Telectrovision  units  shortlv  to 
the  Air  Force  for  use  in  the  giant 
weather  radar  data  conununications 
system  now  being  installed. 

•  •  • 

Atlantic  Research  Corporation  of 

Alexandria.  Virginia,  uses  a  plastisol 
technif|ueto  convert  a  mud-like  slurry 
of  vinyl  resin,  plasticizers,  aluminum 
powder  and  ammonium  jjerchlorate 
into  a  powerful,  extremely  reliable 
solid  fuel  propellant. 

Atlantic  has  worked  on  the  plas¬ 
tisol  technique  a  number  of  years, 
rhe  technique  was  developed  initially 
by  Union  Carbide  Corporation  for 
the  production  of  vinyl  raincoats  dur¬ 
ing  World  ar  II  and  has  since 
become  an  important  industrial  proc¬ 
ess,  particularly  in  the  coating  of 
metals. 

A  plastisol  is  a  dispersion  of  vinvl 
resin  particles  in  a  plasticiser.  Heated 
to  the  proper  temperature  ( al)out 
.S50°F. )  it  fuses  into  a  rubberv  tough 
material.  As  a  binder  and  fuel  in  the 
missile,  it  locks  the  \arious  compo¬ 
nents  into  a  homogenous  mass  with  a 
long  service  life.  Ihe  unplasticized 
mixture  stores  well.  Atlantic  has  been 
able  to  develop  rocket  fuels  for  tem¬ 
perature  extremes  raiming  from  minus 
<50°F.  to  plus  2oO°F.  bv  modifving 
the  ingredients.  I  he  aluminum  pow¬ 
der  added  to  the  mixture  gives  the 
rocket  a  sharp  boost  in  power. 

d'he  plastisol  method  of  solid  fuel 
preparation  offers  manv  advantages. 
Ihe  fuel  mass  may  be  easily  shaped 
and  sized  for  a  particular  rocket  ap¬ 
plication.  It  is  a  fast,  economical 
processing  method,  allowing  a  large 
through-])ut  in  a  relatively  small  ])lant. 
In  the  words  of  Atlantic  Research, 
“the  method  permits  substitution  of 
additives,  high-energy  ingredients, 
binder  (*onq)ositions  and  oxidizers  to 
serve  different  rocket  requirements 
without  significantiv  influencing  the 
other  properties  of  the  basic  propel¬ 
lant.”  The  burning  rate  may  f»e 
changed  by  a  factor  of  ten  bv  modi¬ 
fying  the  burning  rate  additive. 

•  •  • 

A  cathode  ray  bulb  with  85,000 
separate  wire  conductors  efnbedded  in 
a  face  plate  oid\  8  bv  ^  |  inches  in 
size  has  lu'en  developed  for  high- 
speed  electronic  printing:.  The  new 
process  is  capable  of  printing  20.000 
characters  a  second.  It  also  can  be 
used”  to  transmit  by  mi(’rowave  or 
wire  systems  facsimiles  of  graphic 
and  |)rinted  materials. 

Corning  Glass  Works  »>f  \ew  York 


produces  the  vacuum-tight  bulb  with 
wire-embedded  face  plate  for  use  in 
the  Videograph  process  developed  by 
the  A.  B.  Dick  Company.  Bulb  de¬ 
sign  was  a  cooperative  effort  by  Corn¬ 
ing  and  Sylvania  Electric  Products, 
Inc.  Sylvania  processes  the  finished 
tube. 

Each  conductor  in  the  rectangular 
matrix  of  the  face  plate  is  .001  of  an 
inch  in  diameter.  Nominal  space  be¬ 
tween  conductors  is  .003  of  an  inch. 
These  conductors  serve  to  transfer  an 
electrostatic  charge  from  an  electron 
beam  to  moving  paper.  The  infor¬ 
mation  can  be  obtained  from  a  com¬ 
puter  or  from  magnetic  tape.  Ihe 
videograph,  according  to  the  A.  B. 
Dick  Co.,  prints  the  information  as 
fast  as  it  can  be  fed  to  the  equipment. 
•  •  • 

The  General  Plate  Products  group 
of  Texas  Instruments  Incorporated, 
Metals  &  Controls  division  has  an¬ 
nounced  the  development  of  a  process 
to  coat  carbon  directly  onto  steel. 
Preliminary  studies  using  experi¬ 
mental  electron  tube  anode  material 
made  by  the  new  process  suggest  that 
the  material  will  have  high  ernissivity 
and  power  dissipation  with  low'  gas 
content. 

Carbon-coated  steel  sample  mate¬ 
rial  is  now  under  evaluation  by  elec¬ 
tron  tube  manufacturers  in  actual 


tube  applications.  bindings  from 
earlier  tests  conducted  by  Texas  In¬ 
struments  indicate  that  the  new  anode 
material  has  an  ernissivity  compara¬ 
ble  to  gas  carbonized  nickel-clad  steel 
with  one-half  to  one-third  the  gas 
content.  The  material  was  fired  and 
formed  in  tests  without  any  carhon 
flaking.  Power  dissipation  is  similar 
to  the  widely-used  ALIRON^*^^  anode 
clad  metal.  Density  is  twice  that  of 
gas  carbonized  materials. 

•  •  • 

“The  pheonomenal  rate  of  progress 
in  the  development  of  new  weapons, 
resulting  in  fast  obsolescence  of  cur¬ 
rent  equipment,  poses  a  real  problem 
in  our  effort  to  stretch  the  defense 
dollar,”  Brigadier  General  Elmer  L. 
Lit  tel  I  recently  told  a  symposium  of 
the  Electronic  Industries  Association 
in  Washington,  D.  C.  General  Littell, 
Commanding  General  of  the  L  .  S. 
Army  Signal  Suj)ply  Agency,  was  the 
Army’s  representative  on  the  panel 
of  the  Defense  Market  Planning  Semi¬ 
nar,  with  the  theme,  “More  Defense 
per  Dollar  Through  Planning.” 

Pointing  out  that  the  Army  oper¬ 
ates  the  largest  supply  system  in  the 
world  and  manages  a  bulk  stock 
inventory  of  approximately  $20  bil¬ 
lion,  General  Littell  emphasized  the 
necessity  for  providing  logistical  sup- 
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Complete  Message  Center 
in  one  Teletype  Machine 

A  complete  message  center  in  a  compact  cabinet,  with  a 
choice  of  components  to  best  meet  your  individual  needs — that’s 
the  story  of  the  Teletype  Model  28  automatic  send-receive  set. 

It  provides  facilities  for  sending  and  receiving  on  message 
paper  or  sprocket-fed  business  forms.  In  addition,  there  is 
a  choice  of  four  different  tape  reader  and  four  different 
tape  punch  components — for  preparing  punched  tape  and  for 
sending  and  receiving  with  tape. 

The  flexibility  of  the  set  is  further  broadened  by  a  built-in 
control  unit,  the  ** stunt  box,”  which  may  be  equipped  for  a  wide 
variety  of  extra  features  and  switching  duties — eliminating  the 
need  for  external  apparatus  often  required  for  such  functions. 

The  ASR  set  is  a  compact,  efficient  tool  to  speed 
communications  and  cut  costly  paperwork.  Why  not  investigate 
what  it  can  do  for  you? 


Typing  Tape  Punch 


't 


Tape  Reader 


Send-Receive  Page  Printer  Automatic  Send-Receive  Set 

FREE  LITERATURE:  Write  for  Model  28  '‘Complete 
Product  Line”  brochure  Teletype  Corp.,  Dept. 
75E,  4100  Fullerton  Ave.,  Chicago  39,  Illinois. 


TELETYPE 

CORPORATION 

eUBSIOIARV  OF  Western  Electric  Company  »NC 


© 


See  'teletype  Cor ju^rnt ion's  equipment  exhibit  at  the  Armed  Forees  ('ommunieations  and  Electronics  Association  ('onventinn.  May  2d-2(i,  Washington,  I).  ('. 
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port  to  our  national  defense  ellort. 
*’We  cannot  accomplish  this  goal 
alone,’*  he  declared.  ‘*ln  order  to 
achieve  our  object i\es,  we  must  in¬ 
crease  our  planning  and  coordination 
with  industry.*’ 

In  outlining  the  Army’s  manage¬ 
ment  of  its  over-all  electronics  pro¬ 
gram,  he  pointed  out  that  the  aim  of 
its  planning  is  to  obtain  the  greatest 
possible  return  from  the  taxpayer’s 
dollar  investment,  to  the  end  that  the 
Army’s  equipment  will  be  both  mod- 
(*rn  and  effective  in  combat. 

About  85%  of  the  communicalions- 
electronic  end  items  and  components 
used  by  the  Army  are  planned  and 
managed  by  the  t  .  S.  Army  Signal 
Corps,  which  is  celebrating  its  lOOth 
birthday  this  year.  General  Littell 
estimated  that  the  field  Armv  of  the 
60’s  will  be  equipped  with  upwards 
of  75,000  Army-operated  electronic 
emitters — about  2^/4  times  the  number 
in  use  at  the  end  of  World  War  II. 

General  Littell  suggested  ”Recpiire- 
ments  ’  as  the  basis  of  anv  <l(*fens(‘ 
planning  program,  in  establishinir  the 
targets  for  defense  })lanning.  Other 
items  to  be  considered  for  sound  d«*- 
fense  planning  are  the  resources  of 
the  military,  industrial,  scientific  and 
educational  team,  the  need  for  realis¬ 
tic  evaluation  of  resources  and  re- 
(|uirements;  the  reciprocal  obligation 
or  action  of  defense  and  industrv 
planners  to  share  skills  and  ])lans  with 
each  other;  and  the  abilitv  to  respond 
quickly  to  change  and  acce|)t  it  as 
an  ineyitable  component  of  jirogress. 

•  •  • 

The  Air  Force  MARS  W  ester n  Tech¬ 
nical  Net  has  announced  the  follow¬ 
ing  schedule  for  May; 

May  8:  ‘*Ste})s  in  Space.”  by  John 
Herrick.  Staff  Member.  Tech.  Train¬ 
ing  &  Scientific  Relations  Grou}), 
Space  Technology  Labs.,  Inc. 

May  15:  ‘‘Operations  Alert  1960  of 
OCDM,  ’  by  .Messrs.  Post.  Zimmer¬ 
man  and  Rower,  Staff  Members. 

OCDM. 

May  22:  “  I'he  Ghallenge  of  Inertial 
Guidance.”  by  T.  A.  Luhrman.  Staff 
Member,  Space  Technology  Labs.. 
Inc. 

May  20:  “Techni<‘al  Net  Session,”  by 
USAF  MARS  Technical  Net  Mem¬ 
bers. 

The  net  can  be  heard  each  Sunday 
afternoon  from  2  to  1  PM  POST  on 
<832.5  kcs  and  1  13.16  mcs. 


Photoprogress 


Meteorologists  are  enthusiastic  oyer 
the  possibilities  of  new  help  for 
weather  problems  from  Americas 
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new  weather  eye  in  space,  11R0^5  1. 
Larlier  piiqiointing  of  tropical  storms, 
more  accurate  flying-weather  fore¬ 
casts  and  more  data  for  better  long- 
range  forecasting  are  some  of  the 
benefits  weather  ex|)erts  hope  to  gain 
froiii  the  National  Aeronautics  and 
Space  Administration’s  satellite. 

J'lROS  is  an  acronym  for  Televi¬ 
sion  /nfra-A^ed  Observation  Satellite. 
JTROS  I  does  not  have  the  infra-red 
sensors  to  map  relative  temperatures 
of  the  earth's  surface,  but  a  later  one 
will  have  these  sensors.  The  satellite 
weighs  270  pounds  and  circles  the 
earth  about  every  90  minutes  at  an 
altitude  averaging  450  miles.  TIROS 
is  shaped  like  a  round  pillbox,  is  42 
inches  in  diameter  and  19  inches 
high.  It  is  spi?i-stabilized  in  space, 
like  a  gNroscojie,  so  that  its  bottom 
surface  only  faces  the  earth  during 
part  of  its  orbit.  Electrical  power  for 
the  satellite  is  proyided  by  l»anks  of 
solar  cells,  or  sun  batteries.  Thev 
operate  directly  when  the  yehicle  is 
in  the  sun  and  also  charge  light¬ 
weight  storage  batteries  for  power 
when  it  is  in  the  earth  s  sliadow.  The 
system  to  direct  the  satellite  into  its 
circular  orbit  is  the  same  radio- 
inertial  command  guidance  system 
deyeloped  bv  Rell  Telephone  Labora¬ 
tories  and  WVstern  FJeetric  Co.  for 
the  \ir  E<»rce  Ballistic  Missile  Divi¬ 


sion  for  use  in  the  first  s(juadrons  of 
the  Titan  ICBM. 

I  wo  television  cameras  to  photo¬ 
graph  the  earth’s  changing  cloud 
cover  patterns  are  mounted  in  the 
satellite.  Both  provide  meteorologists 
with  detailed  })ictures  of  hurricanes 
and  cyclone  patterns.  The  wide-angle 
camera,  at  400  miles  altitude,  is 
designed  to  cover  an  area  of  cloud 
cover  roughly  800  miles  on  a  side. 
The  narrow-angle  camera  will  photo¬ 
graph  a  smaller  area  located  wi  thin 
a  w  ide-angle  camera’s  view.  The  nar-  ^ 
row  angle  camera  pictures  cover  80 
miles  on  a  side.  Alike  except  for  lens 
equipment,  the  cameras  are  both  the 
size  of  a  w  ater  glass  and  use  a  %>-inch 
Vidicon  tube  especially  designed  for 
satellite  use.  Each  camera  consists  of 
two  parts:  a  Vidicon  and  a  focal 
plane  shutter  which  permits  still  pic¬ 
tures  to  be  stored  on  the  tube  screen. 
An  electron  beam  converts  this  stored 
picture  into  a  TV-type  electronic  sig¬ 
nal  which  can  be  transmitted  to 
ground  receivers. 

Lens  speed  of  the  cameras  are: 
wide  angle — f/L5,  narrow  angle — 
f/L8;  shutter  speed:  1.5  millisec; 
lines  per  frame:  500;  frames  per  sec¬ 
ond  1/6:  video  bandwidth:  62.5  kc.  The 
information  gathered  by  the  cameras 
in  individual  photographs  is  stored  on 


You  can  be  part  of  Page's  capabilities. 
STAFF  ENGINEERS  with  proven  competence  in 

•  Telecommunications 
Systems 

•  Missile  and  Satellite 
Communications 

•  Tropo  Scatter 

•  Microwave 

are  offered  outstanding 
career  assignments  in 
advanced  telecommunica¬ 
tions.  To  arrange  for  a  con¬ 
fidential  interview,  write  to: 

Mr.  J.  P.  Gaines,  Personnel 
Manager. 
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Outstanding 

opportunities 

for 


FOR  DEPENDABILITY 
AND  ECONOMY 


MODERN  RINGING 
POWER  EQUIPMENT 
LATEST  CIRCUIT  DESIGNS 


•  20  CYCLE  RINGING  MACHINES 

•  BATTERY  ELIMINATORS 

•  DC  POWER  SUPPLIES 

COSTS  LESS  TO  BUY-COSTS  LESS  TO 
OPERATE 

SOLD  BY  LEADING  DISTRIBUTORS 

TELKOR,  INC. 

ELYRIA,  OHIO 


magnetic  tape  in  the  satellite  and  then 
fed,  on  radio  command,  to  ground 
stations,  d  here  are  two  basic  ground 
stations,  one  at  Fort  Monmouth,  N.  J., 
operated  by  the  Army  Signal  Corps 
and  the  other  at  Keana  Point,  Hawaii, 
operated  by  Lockheed  Missile  and 
Space  Division  and  its  consultant, 
Philco  Corp.,  under  contract  to  the 
Air  Force  Ballistic  Missile  Division. 
Back-up  stations  are  at  Highstown, 
N.  J.  and  Cape  Canaveral,  Florida. 
These  stations  can  order  photographs 
three  orbits  in  advance,  when  the 
satellite’s  position  and  the  sun  com¬ 
bine  for  the  best  picture  possibilities. 
Ground  stations  can  take  their  own 
pictures.  W  hen  the  satellite  is  in 
range,  it  can  be  commanded  to  trans¬ 
mit  the  d  V  picture  of  the  moment 
directly  to  earth,  w  ithout  l>eing  taped. 

Cloud  cover  pictures  are  recorded 
at  both  basic  ground  stations  on  film 
and  magnetic  tape.  Original  films  are 
transmitted  at  once  to  Washington 
for  analysis  .while  duplicates  and  the 
tapes,  which  can  be  converted  to 
photos,  are  processed  at  the  sites. 

The  entire  satellite  system  was  de¬ 
veloped  under  the  technical  super¬ 
vision  of  the  U.  S.  Army  Signal  Re¬ 
search  and  Development  Laboratory, 
Fort  Monmouth  by  the  Astro-Elec¬ 
tronic  Products  Division  of  RCA  at 
Princeton,  N.  J. 
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Transistorized  relay  SCR-60 
Delay  Equalizer  EN-766,  Special 
Filters  fixed  and  tunable. 


Now  is  the  time  to  see  com¬ 
panion  units  to  this  widely- 
advertised  sub-system.  On  dis¬ 
play  at  the  A.F.C.E.A.  Con¬ 
vention,  Booth  #21,  Main 
Floor,  Sheraton-Park  Hotel, 
May  24  thru  May  26. 


PHOTO  SHOWS  THE  SEBIT-24 

a  wire  line  teuninal  unit  for  transmitting  and  rerciv- 
ing  binary  information  at  (>00/ 1 200 '2400  (bits/sec)  in 
a  nominal  3-k(:  voire  band,  stub  as  a  long-distance  toll 
(iidiit.  The  .SF.I$rr-24  finds  use  in  transmitting  mes¬ 
sage  data  for  .3000  words  per  minute  teleprinters;  high 
s|ieed  data  between  business  machines  and  computers; 
slow  scan  1  V'  or  faoimile  infoimation;  time  division 
multiplex  information;  atid  seciuential  transmitting  of 
telemetering  data. 


EXPERIENCED  ELECTRONIC  ENGINEERS 
FULFILL  THEIR  AMBITIONS  AT  RI^ON 

Engineers  own  and  manage  Rixon.  for  complete  infor¬ 
mation  regarding  prolc-ssional  opportunities  ask  for  the 
company  bulletin  at  booth  #21  or 

call  or  write  D.  C.  Stuart,  Personnel  Manager, 


Rixon  Electronics,  Inc. 


rIXon 


SEBIT-24 


with  built-in 


signal  monitor 

is  now  under  development  for 
Project  465-L.  Delivery  in 
)une-July  1960. 


by  Ri^ON 


Through  SKILLED 
ELECTRONIC  ENGINEERING 


SUCCESSFUL 

DEVELOPMENTS 


Names  in  the  News 


Francis  H.  Lanahan,  chairman  of 
the  board,  International  Electric  Corp. 
and  an  AFCEA  Director,  has  been 
named  a  member  of  the  U.  S.  Army 
Signal  Corps  Centennial  Advisory 
Committee.  The  committee  will  plan 
and  direct  the  100th  anniversary  of 
the  Army  Signal  Corps,  which  will 
take  place  next  month. 

Robert  0.  Vaughan  has  been  ap¬ 
pointed  vice  president,  marketing  at 
Southwestern  Industrial  Electronics 
Co.,  a  division  of  Dresser  Industries, 
Inc.  Mr.  Vaughan  formerly  was  west¬ 
ern  regional  manager  of  government 
operations  for  Dresser  Industries. 

R.  A.  Irwin  has  been  appointed  di¬ 
rector  of  space  activities  for  Westing- 
house  Electric  Corp.  In  this  newly 
established  position,  Mr.  Irwin  will 
be  responsible  for  coordinating  the 
firm’s  capabilities  within  the  space 
industry. 

Richard  M.  Hultberg  has  been  ap¬ 
pointed  director  of  the  Systems  De¬ 
velopment  Division-Melbourne  at  Ra¬ 
diation  Inc.  Prior  to  joining  Radia¬ 
tion,  Mr.  Hultberg  was  with  Interna¬ 
tional  Telephone  and  Telegraph  Corp. 
for  ten  years  where  he  served  as  man¬ 
ager  of  the  Electronic  Products  Divi¬ 
sion  of  ITT’s  Kellogg  Division. 

Lawrence  Mendelsohn  has  been 
promoted  to  director  of  Instruments 
Department  in  the  Military  Products 
Division  of  Hoffman  Electronics 
Corp.  Since  coming  to  Hoffman  in 
1957,  Mr.  Mendelsohn  has  been  a  vice 
president  and  has  headed  the  electro¬ 
mechanical  function  which  now  is 
broadened  to  the  Instruments  Depart¬ 
ment. 

John  R.  Haiiigan  has  been  j)romoted 
to  vice  president  and  secretary  at  The 
Hallicrafters  Co.  and  Edward  Bishop, 
Jr.  has  been  named  treasurer  of  the 
Chicago  firm.  Mr.  Haiiigan  previous¬ 
ly  was  treasurer  and  assistant  to  the 
president,  while  Mr.  Bishop  served  as 
controller. 

Glen  P.  Bieging  has  joined  Packard 
Bell  Electronics  Corp.  as  vice  presi¬ 
dent,  marketing,  of  the  company’s 
new'  Defense  and  Industrial  Croup. 
FOr  the  last  five  years  be  has  been 
associated  with  General  Electric  Co. 

General  David  M.  Shoup,  Command¬ 
ant,  United  States  Marine  Cfirps,  has 
accepted  AF('EA’s  invitation  to  become 
an  honorary  meml)er  of  the  Association 
(luring  his  tour  of  duty.  The  certificate 
was  presented  to  General  Shoup,  Apr.  6. 
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IISTRODVCTIOJS  TO  MATRIX  AISAL^ 

YSIS,  by  Richard  Bellman,  McGratv- 

Hill  Book  Co„  Inc,,  N,Y,C,  1960, 

331  pages,  $10.00, 

Three  basic  fields  in  the  analysis 
of  matrices  are  clearly  covered  in  this 
book — symmetric  matrices  and  quad¬ 
ratic  forms,  matrices  and  differential 
equations,  and  positive  matrices  and 
their  use  in  probability  theory  and 
mathematical  economics.  Also  pre¬ 
sented  is  part  of  the  theoretical  treat¬ 
ment  of  the  use  of  matrices  in  the 
computational  solution  of  ordinary 
and  partial  differential  equations  by 
means  of  digital  computers. 

Each  section  includes  discussions 
of  the  mathematical,  physical  and 
economic  backgrounds  of  the  matrix 
theory  introduced.  Important  chap¬ 
ters  are  included  on  dynamic  pro¬ 
gramming  and  stochastic  matrices.  A 
large  number  of  references  to  original 
papers  containing  further  results  are 
also  given. 

Emphasizing  the  parts  of  matrix 
theory  that  occur  in  analysis  and  ap¬ 
plications,  the  contents  of  this  book 
are  specifically  slanted  toward  the 
needs  of  analysts,  statisticians,  mathe¬ 
maticians,  mathematical  physicists, 
engineers,  and  mathematical  econo¬ 
mists. 

The  author,  Richard  Bellman,  is  a 
mathematician  with  The  RAND  Corp., 
and  has  been  a  professor  of  mathe¬ 
matics  at  Princeton  and  Stanford 
Universities. 


DICTIONARY  OF  ATOMIC  TERMT 
ISOLOGY — English-German-French- 
Italian,  edited  by  Lore  Lettenmeyer, 
Philosophical  Library,  Inc,,  JS,Y,C,, 
1959,  298  pages,  $6,00, 

This  dictionary  provides  a  selec¬ 
tion  of  the  evssential  scientific  and 
technical  terms  employed  in  connec¬ 
tion  with  atomic  and  nuclear  physics, 
reactor  engineering,  radiation  phvsics 
and  associated  fields,  w  ith  .the  object 
of  facilitating  the  study  of  the  rele¬ 
vant  foreign  literature  on  the  subject. 

The  English  expressions  are  ar¬ 
ranged  alphabetically;  following  the 
English  come  the  German,  French 
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and  Italian  sections,  with  equivalent 
numbers.  A  comprehensive  index 
makes  it  possible  to  locate  any  term 
easily  and  swiftlv. 


THE  KRONSTADT  REBELLION,  by 
Emanuel  Pollack,  Philosophical  Li¬ 
brary,  Inc,,  N,Y\C,,  1959,  98  pages, 
$3.00, 

The  book  is  a  descriptjon  of  the 
first  and  only  organized  armed  revolt 
against  the  Soviets  which  could  have 
led  to  a  Third  Revolution  in  Russia. 
The  rebellion  which  was  led  by  sail¬ 
ors  and  officers  of  two  Baltic  fleet 
ships,  leaders  of  the  Kronstadt  Red 
Army  units,  and  heads  of  the  local 
Soviet  was  suppressed. 

The  author  is  on  the  faculty  of  the 
School  of  Philosophy  and  Liberal 
Arts  at  the  New"  School  for  Social  Re¬ 
search  in  New  York  City  and  direc¬ 
tor  of  Russian  language  broadcasts 
for  Radio  Station  WHOM,  New’  York. 

SPACE  FLIGHT,  Volume  1 — Environ¬ 
ment  and  Celestial  Mechanics,  by 
Krafft  A,  Ehricke,  D,  Van  Nostrand 
Co„  Inc,,  Princeton,  N,  J,,  1960, 
513  pages,  $14,50, 

The  subject  of  Space  Flight  is  to  be 
covered  in  a  three  volume  work  by 
Krafft  Ehricke.  These  works  are  part 
of  a  series  entitled  Principles  of  Guid¬ 
ed  Missile  Design  edited  by  Grayson 
Merrill.  General  Manager,  Astrionics 
Div..  Fairchild  Engine  and  Airplane 
Corp.  Merrill  describes  the  purpose 
of  the  series  as,  “.  .  .  to  ghe  a  basis 
for  instruction  to  universitv  students, 
scientists,  engineers  and  technical 
officers  of  the  Armed  Services  so  that 
they  can  become  well  grounded  in 
the  technology  of  guided  missiles  and 
space  flight.” 

Part  one  of  the  first  volume  of 
Space  Flight  covers  the  concept  of 
space  flight  and  the  environment  in 
which  it  will  take  place,  to  the  extent 
that  we  know’  at  this  time,  with  em¬ 
phasis  on  the  gaps  in  our  present 
knowledge  which  require  space  re¬ 
search  bv  means  of  rocket  vehicles. 
The  historical  development  of  the 
space  flight  concept  is  traced  and 
utilitv  aspects  showing  the  important 
correlation  between  utilitv  and  evolu¬ 
tion  of  space  flight  discussed. 

The  second  part  is  devoted  to  celes¬ 
tial  mechanics,  presented  for  the  first 
time  from  the  viewpoint  of  the  astro- 
nautical  scientist  rather  than  the  as¬ 
tronomer.  Central  force  field,  orbit 
determination  and  perturbation  anal¬ 


ysis  are  successively  covered.  Central 
force  field  theory  is  treated  in  gen¬ 
eral  as  well  as  with  respect  to  its 
specific  conics  and  includes  a  com¬ 
prehensive  collection  of  formulae  for 
time-saving  computational  work.  In 
orbit  determination,  the  orbital  ele¬ 
ments  are  derived  and  coordinate  sys¬ 
tems  and  their  transformation,  units 
of  time,  aspects  and  methods  of  orbit 
determination  are  covered.  The  dis¬ 
cussion  of  perturbation  theory  in¬ 
cludes  the  various  types  of  perturba¬ 
tion,  three  body  problems  and  in  de¬ 
tail,  the  various  methods  of  special 
perturbation  analysis. 

THE  NAVY  BLUE  BOOK,  Volume  I, 
edited  by  Tom  Compere,  Military 
Publishing  Institute,  Inc,,  N,  Y,, 
1960,  374  pages,  $1,50, 

The  purpose  of  this  book  is  to 
bring  about  a  better  understanding  of 
the  U.  S.  Navy  by  its  own  personnel, 
as  well  as  by  the  public.  The  book 
contains  38  interesting  articles  on 
naval  affairs  and  accomplishments.  A 
comprehensive  section  on  Navy  facts 
should  prove  valuable  as  a  reference. 
The  up-to-date  facts  cover  Navy  or¬ 
ganization,  bureaus,  ships,  fleets,  air¬ 
craft,  weapons  and  history. 

Hard  cover  copies  are  available  at 
S4.95  each  f^-om  the  Bobbs-Merrill 
Co.,  Inc.  of  Indianapolis,  Indiana. 

FROM  CEDAR  MOVNTAIN  TO  AN- 
TIETAM,  by  General  Edward  J, 
Stackpole,  The  Stackpide  Co,,  Har¬ 
risburg,  Pa„  1959,  466  pages,  $5,95, 

In  the  summer  of  1862  Lincoln 
sought  victory  by  constituting  the 
Army  of  Virginia  in  the  Warrenton 
area,  under  Maj.  Gen.  John  Pope,  to 
threaten  Lee  from  that  direction  while 
McClellan  continued  to  press  against 
Richmond  on  the  James  River.  But 
the  Confederates  defeated  Pope  in  de¬ 
tail,  first  at  Cedar  Mountain  then  on 
a  larger  scale  at  Second  Manassas 
(Bull  Run).  Following  a  dramatic 
aftermath  at  Chantilly,  Lee  invaded 
the  North,  with  Harrisburg  as  his 
initial  objective._McCellan,  preempt¬ 
ing  command  of  the  combined  Fed¬ 
eral  forces,  followed  Lee  to  Freder¬ 
ick.  and  from  there  over  the  western 
mountain  passes  where  two  battles 
were  fought.  Meantime  Jackson  cir¬ 
cled  around  to  capture  Harpers  Fer¬ 
ry,  after  which  he  rejoined  Lee  on 
the  Antietam  where  the  bloodiest  sin¬ 
gle  day  of  the  war.  was  fought.  The 
fight  ended  in  a  stalemate,  after 
which  Lee  retreated  into  Virginia. 

The  author,  in  addition  to  clarifv- 
ing  the  flow  of  events,  gives  in  his 
analysis  the  reasons  for  what  hap¬ 
pened.  and  brings  into  sharp  relief 
the  main  characters  of  the  drama. 
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Personnel  &  Positions 
Available 

As  o  service  to  AFCEA  members,  SIG¬ 
NAL  will  moke  space  available  in  this 
column  for  those  members  who  are  inter¬ 
ested  in  employment  in  the  communica¬ 
tions,  electronics  and  photography  indus¬ 
tries.  Any  member  is  entitled  to  three 
insertions  in  the  magazine  on  a  space 
available  basis,  free  of  charge.  Please 
limit  your  notice  to  5  lines.  In  replying, 

employers  are  asked  to  address:  Box - , 

SIGNAL,  1624  Eye  St.,  N.W.,  Washing¬ 
ton  6,  D.  C.  Letters  will  be  forwarded 
to  the  AFCEA  member. 

Electrical  Engineer  with  9  years’  ex¬ 
perience  in  all  phases  of  telephone 
utility  operation-engineering,  account 
ing,  traffic  and  management.  B.S.  in 
electrical  engineering  and  business  ad¬ 
ministration.  Salary  and  location  open. 
Box  155. 

Field  Service  Engineer  with  six  years’ 
experience  seeks  position  in  Japan. 
Speaks  the  language  and  is  familiar 
with  travel  in  Japan.  Knows  aircraft, 
ground  communications  and  naviga¬ 
tional  systems.  Box  156. 

Customer  Engineering  position  sought 
by  individual  with  eight  years’  experi¬ 
ence  as  a  Teletype  repairman.  At¬ 
tended  radio  repair  school  for  two  years 
and  was  a  CREI  home  student  for  the 
past  three  years.  Located  in  Tokyo. 
Box  157. 

Communications  Engineer  with  twelve 
years’  knowledge  of  Japanese  govern¬ 
mental  and  industrial  communications 
desires  position  in  Japan.  Fluent  Japa¬ 
nese,  MS  Business  Administration.  Cap¬ 
able  sales  and  engineering-administra¬ 
tive  management.  Box  158. 


•  In  June— on  issue  com¬ 
memorating  the  100th  an¬ 
niversary  of  the  Signal 
Corps.  Interesting  pic¬ 
tures  and  comments  about 
the  Corps,  past  and  pres¬ 
ent. 


•  In  July — the  Convention 
report  issue.  Highlights 
of  meetings  and  social 
events. 


•  There  are  still  copies 
available  of  the  Special 
April  Navy  issue.  Order 
now.  $1.00  per  copy. 
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The  recent  demonstration  of  multi-purpose 
test  equipment  (MPTE),  developed  by 
RCA  under  a  series  of  Army  Ordnance  con¬ 
tracts,  hitrhli.vhts  a  new  dimension  in  auto¬ 
mated  multi-use  sijstems  support  and  culmi¬ 
nates  a  long-term  RCA  effort  in  this  field. 
This  General  Evaluation  Equipment  is  an 
automated,  transistorized,  dynamic  check¬ 
out  system.  It  contains  a  completely  modu¬ 
larized  array  of  electronic  and  mechanical 


evaluation  equipment,  capable  of  checking 
a  variety  of  electromechanical  devices, 
ranging  from  radar  subassemblies  to  missile 
guidance  computers.  MPTE  provides  the 
stimuli,  programming,  control,  measure¬ 
ment  and  test  functions  for  the  NIKE  AJAX, 
NIKE  HERCULES,  LACROSSE,  HAWK 
and  CORPORAL  missile  systems  and  has 
been  extended  to  other  weapons  systems 
related  to  our  defense  efforts. 
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DEFENSE  ELECTRONIC  PRODUCTS 
CAMDEN,  NEW  JERSEY 


Multi-Use 

Automated 

Maintenance 
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BOMAC  BEACON  MAGNETRONS 


For  unmatched  reliability 


Life  —  up  to  500  hours  guaranteed  —  over  3000  hours  reported 
Frequency  stability  —  less  than  2  Me  drift  per  100  hours  (C  band 
Power  stability  —  drop  of  less  than  1  db  per  1000  hours 
of  constant  voltage  input 

Duty  cycle  stability  —  less  than  3  Me  frequency  shift  for  a 
change  in  duty  cycle  of  0.00005  to  0.002  (C  band) 

Vibration  —  less  than  2.5  Me  frequency  shift  from  55  to  2000  cps 
Shock  —  withstands  100  g’s  (6  millisecond  duration) 

Lightweight  —  7  to  10  oz. 

Miniaturized 

Tunable  over  a  broad  band 


N«w  short  form  cttalog  availabio.  Sand  for 
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